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Abstract
Since the founding of the United States, scholars and policymakers have argued that
education should not merely train the minds of students, but also prepare them for active
participation in a democratic republic. This dissertation, divided into three chapters, studies the
leaders, schools, and content that shape students’ character.
While educational leadership in U.S. public schools is widely studied, there is much less
scholarly attention to educational leadership in Protestant and other private schools. The first
chapter investigates principal leadership and tests for systematic differences in educational
priorities and preparation for their responsibilities by educational sector. Using a nationallyrepresentative sample of about 870 U.S. principals in public, Protestant, Catholic, and private
secular school principals, this chapter examines what educational goals principals prioritize and
how much training principals receive in seven areas of school leadership. This chapter finds
evidence that Protestant school principals have different emphases than their counterparts in
other sectors and train for their responsibilities differently.
In Chapter 2, I turn to the achievement effects of religious schools. This chapter answers
this question in the context of the Louisiana Scholarship Program (LSP), a school voucher
initiative offering publicly-funded scholarships to students from economically-disadvantaged
families to attend participating private schools. This chapter identifies causal estimates of LSP
religious and Catholic schools and tests for differences in program impacts by the religious
affiliation of the student’s first preference school. No consistent evidence of mediation that is
robust across two analytical sample specifications is detected.
In Chapter 3, I turn to the question of whether education can shape students’ civic
character. American adults overwhelmingly agree that the Holocaust should be taught in schools,

yet few studies investigate the potential benefits of Holocaust education. This chapter evaluates
the impact of a Holocaust education conference on knowledge of the Holocaust and several civic
outcomes, including “upstander” efficacy (willingness to intervene on behalf of others),
likelihood of exercising civil disobedience, empathy for the suffering of others, and tolerance of
others with different values and lifestyles. Two cohorts of students are recruited from three local
high schools and randomly selected to attend the Arkansas Holocaust Education Conference,
where students have the chance to hear from a Holocaust survivor and to participate in breakout
sessions led by Holocaust experts. This chapter finds evidence that the conference increased
participants’ upstander efficacy, and marginally significant evidence that the conference
improved historical knowledge of the Holocaust.
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Introduction
Policymakers at the time of the founding of the United States observed a close connection
between religious education and civic value formation, a connection they codified into law. A
resolution by the Second Continental Congress in 1778 stated that “true religion and good morals
are the only solid foundations of public liberty and happiness” and resolved that every state
should “take the most effectual measures for the encouragement thereof” (Ford et al., 1904, p.
1001). After the conclusion of the War for Independence (1775-1783), similar laws were passed
at both the state and federal levels. Abraham Baldwin, a signer of the U.S. Constitution, passed a
statute in the state of Georgia stating that “the knowledge and practice of the principles of the
Christian religion tends greatly to make good members of society” (Hall, 2018). The Northwest
Ordinance of 1787, passed under the Articles of Confederation, provided for “schools and the
means of education” on the grounds that religion, morality, and knowledge were “necessary to
good government” (U.S. Congress, 1934).
Though these writings and laws predate the signing of the U.S. Constitution, the idea that
civic virtue could be inculcated only in the fertile soil of religion persisted with the formation of
the new republic in 1787. These ideas were clearly espoused by the first two presidents. In his
1796 “Farewell Address,” George Washington declared religion and morality to be “indisputable
supports” for “all the dispositions and habits which lead to political prosperity.” Washington’s
successor John Adams expressed in a 1798 letter to the Massachusetts militia, “Our constitution
was made only for a moral and religious people.” The connection between religion and civic
virtue was also noted by several signers of the Constitution. Benjamin Rush wrote in his 1798
essay, “The only foundation for a useful education in a republic is to be laid in religion” (2012,
pp. 87–89). Likewise, Charles Carroll, the only Catholic to sign the Declaration of Independence,
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wrote to James McHenry in 1800 that “without morals a republic cannot subsist any length of
time; they therefore who are decrying the Christian religion… are undermining the solid
foundation of morals, the best security for the duration of a free republic” (Steiner, 1907, p. 475).
Though public schools were religious when first established, the public education system
in the United States has become increasingly secular since that time. The extirpation of religion
from public education was made complete by key Supreme Court decisions against prayer
(Engel v. Vitale, 1962) and Bible reading (Abington School District v. Schempp, 1963) in public
schools (Dills & Norton, 2020). Nonetheless, religious education and civics education remain
important considerations, often in connection with each other. Wolf (2007) surveys the literature
of the effects of school choice on civic values and finds evidence of a religious school advantage
on many civic outcomes including political tolerance, voluntarism, political knowledge, and
political participation. And while teachers and principals are no longer chosen for their Christian
virtues, once considered essential qualifications (Tolley & Nash, 2002; Rousmaniere, 2013),
scholars maintain that civics education should be an important consideration in public discourse
(Gutmann, 1987; Hirsch, 2009; Peterson, 2011; Levinson, 2012).
Do principals at religious schools prioritize different educational emphases than their
peers in public and private secular school sectors? Do religious schools produce systematically
different effects on student achievement as measured by standardized test scores? Can education
shape students’ civic character? These questions remain understudied in the literature.
The first chapter of this dissertation examines principal leadership at religious schools.
Prior research documents the important role principals play in influencing student test scores
(Branch et al., 2012; Coelli & Green, 2012; Grissom et al., 2015), reducing teacher turnover
(Boyd et al., 2009; Ladd, 2011; Grissom & Bartanen, 2019), and promoting school climate
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(Sebastian & Allensworth, 2012; Burkhauser, 2017; Leahy & Shore, 2019). Furthermore, the
benefits of an effective principal can be detected even in disadvantaged schools (Hallinger &
Heck, 1998; Clotfelter et al., 2007; Grissom, 2011; Cosner & Jones, 2016). Unfortunately, few
studies examine how principals prepare for their roles, and the studies that attempt to answer this
question critique principal preparation programs for their inadequacy in preparing prospective
school leaders for their responsibilities (Spuck et al., 1978; Norton & Levan, 1987; Griffiths et
al., 1988; Nicolaides & Gaynor, 1992; Hess & Kelly, 2005; Boyle et al., 2016).
Furthermore, these studies focus on public school leadership and largely ignore the U.S.
private school sector. This sector, largely composed of Catholic and other faith-based schools,
enroll nearly 6 million students (Private School Enrollment, 2020). Principal leadership is
particularly important to understand in faith-based schools where the responsibilities of a school
leader may extend beyond the scope of those of a traditional public school principal, including
role-modeling faith and nurturing spiritual formation (Pejza, 1985; Beckman et al., 2012).
This chapter contributes to the literature by linking principals’ educational priorities and
preparation for their responsibilities. Using a randomly selected, nationally representative sample
of principal respondents in the High School Longitudinal Study of 2009 (HSLS:09), this chapter
uncovers evidence of significant differences in both priorities and preparation by principal’s
school sector. Public school principals are more likely to prioritize student academic
achievement and vocational preparation than their Protestant school counterparts. A greater
proportion of Protestant school principals prioritize personal growth than those in other sectors,
but the difference is not statistically significant at conventional levels. Public and Catholic school
principals attain higher levels of education than their Protestant school counterparts, but are not
significantly more likely to report receiving training in key areas of leadership through college

4
courses. Secular private school principals tend to receive more training through workshops and
seminars than through college courses than their peers in other sectors.
The first chapter presents evidence that principals’ priorities and preparation vary by
sector, but do these differences amount to differences in student learning? The second chapter of
this dissertation tests for effect heterogeneity in student achievement by schools’ religious
affiliation. Though the private school choice literature generally indicates null to positive
impacts of private school choice programs on student achievement (Shakeel et al., 2016),
rigorous experimental evaluations of the Louisiana Scholarship Program (LSP) find negative
ELA impacts in year one that diminish to insignificant differences in year two and negative math
impacts in year one that diminish in magnitude but remain significant in year two (Mills, 2015;
Mills & Wolf, 2017).
The site-by-site randomization design of the LSP allows for a novel identification
strategy that makes it possible to isolate the causal Local Average Treatment Effects (LATEs) of
schools with any religious affiliation or those with specifically a Catholic affiliation, and also
provides a nonexperimental statistical test to compare the impacts of the program by students’
first preference school choice. Using applicant-level data from the Louisiana Department of
Education and school-level data from the Private School Universe Study (PSS), this chapter finds
limited evidence of effect heterogeneity by school’s religious affiliation. Religious and Catholic
schools had negative ELA and math impacts in year one that diminished to insignificant
differences in ELA in year two. The religious and Catholic school effect is not significantly
different from the general LSP effect. Further analysis reveals effects for Christian, Christian
(non-Catholic), Christian (non-denominational), and Baptist schools followed similar patterns.
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Taken together, the first two chapters show that while principals in different sectors may
prioritize different goals and train differently for their responsibilities, these differences do not
amount to differences in student learning in the LSP context. But many scholars argue that in a
democratic setting, education should not only promote student learning, but prepare students for
active civic participation (Gutmann, 1987; Hirsch, 2009; Peterson, 2011; Levinson, 2012).
Unfortunately, in an age of accountability in which achievement is emphasized, civics education
has become an afterthought (West, 2007; Farkas & Duffett, 2010). Only 17 states require passing
a civics exam to graduate high school (Shapiro & Brown, 2018), and fewer require some form of
Holocaust education (Ziv, 2017), the topic of the final chapter of this dissertation.
Previous research examines Holocaust education both inside the classroom led by a
teacher and outside the classroom, including visits to museums and memorial sites. In the
classroom, research evaluates Holocaust education mainly through case studies and finds
evidence suggesting that Holocaust education may produce important civic benefits (Carrington
& Short, 1997; Cowan & Maitles, 2007; Starratt et al., 2017), but also warns that classroom
teaching may be subject to pedagogical “pitfalls,” such as drawing inappropriate comparisons to
other periods of history, failing to establish historical context, or conveying inaccurate
information (Lipstadt, 1995; Wieser, 2001; Riley & Totten, 2002; Schweber, 2003; Lindquist,
2006). Outside the classroom, three studies investigate Holocaust education in randomized
settings and find mixed evidence of effects on historical knowledge and civic outcomes, but rely
on a randomized pre/post design (Bickman & Hamner, 1998; Bowen & Kisida, 2020) or lack a
true control group (Downey, 2000).
The third chapter of this dissertation investigates the effects of Holocaust education on
students’ civic values with a true randomized controlled trial. Students recruited from three local
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high schools were randomly assigned to treatment and control conditions. Students randomly
assigned to the treatment group had the opportunity to attend the Arkansas Holocaust Education
Conference, an annual conference organized by the Arkansas Holocaust Education Committee
which featured a Holocaust survivor as its keynote speaker, as well as a number of breakout
sessions led by subject-matter experts including university professors, lecturers, and Holocaust
Museum fellows. This chapter finds evidence that the conference improved students’ upstander
efficacy—their willingness to intervene on behalf of a victim of violence—and may have
improved their historical knowledge of the Holocaust as well.
The evidence in the three chapters of this dissertation significantly advances knowledge
of religious schools and civics education. Chapter 1 shows that principals in the public,
Protestant, Catholic, and private secular education sectors are significantly different from each
other in the educational goals they prioritize as well as the training they pursue. While it is
beyond the scope of this chapter to consider whether prioritizing different educational goals or
training in key areas of leadership affect student outcomes, policymakers would be wise to
consider the potential costs and benefits associated with requiring (or not) a certain level of
education for principals. Potential considerations include broadening or narrowing the
educational reach of schools with diverse educational priorities and attempting to ensure
satisfactory levels of principal competencies in key areas of leadership, such as fiscal
management or school law.
Chapter 2 shows that schools with different religious affiliations produce similar patterns
of effects on student achievement on English Language Arts and mathematics tests. While the
site-by-site randomization design of the LSP allowed for the identification of experimental
LATEs by religious affiliation, these sector-specific effect estimates were not significantly
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different from the general LSP effect. This finding suggests that the negative effect on ELA and
math was more closely related to general program design than to particular forms of religious
schooling. While it is unclear whether findings from Chapter 1 generalize to the analytic sample
of LSP schools as schools could choose of their own volition whether or not to participate in the
LSP, the evidence from the first two chapters suggests that academic achievement may not be
strongly related to either educational priorities or principal preparation.
The final chapter provides evidence that students’ civic character is malleable. In an
experimental setting, it documents that students who are given an opportunity to attend an annual
Holocaust education conference become more knowledgeable about the Holocaust and express
higher levels of willingness to intervene on behalf of others. This “upstander efficacy” is drawn
from research on how bystanders can help prevent sexual violence. This chapter also finds
suggestive evidence that the intervention improved other student civic outcomes as well,
including their tolerance for others with different political persuasions, religious faiths, or walks
of life. The findings of this chapter present an interesting policy dilemma: though policies
governing education have attempted to remove religious values from public education, they have
not succeeded in separating education and value formation. It may be neither possible nor
desirable to remove moral values, including religious-based values, from public schooling.
The three chapters of this dissertation contribute to the education research community by
providing evidence of how education shapes civic values and describing patterns of principal
leadership and student achievement in faith-based schools.
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Chapter 1—The Priorities and Preparation of Private School Principals
Coauthored with Albert Cheng
Introduction
A growing body of evidence in educational leadership provides compelling evidence that
principals can influence student learning (Branch et al., 2012; Coelli & Green, 2012; Grissom et
al., 2015; Chiang et al., 2016; Dhuey & Smith, 2018) and reduce teacher turnover (Boyd et al.,
2011; Grissom, 2011; Ladd, 2011; Grissom & Bartanen, 2019). Most principal leadership
research focuses on public school principal leadership and neglects to consider principal
leadership in private schools, which educate a considerable proportion of U.S. students. As
recently as 2017, nearly six million US students enrolled in private schools, of which roughly 4
million enrolled in faith-based schools (Private School Enrollment, 2020). We contribute to this
literature with a descriptive study of sector differences that links principal priorities and training
using nationally representative data.
It is important to consider priorities and preparation together because the two are
connected. The way in which a school defines its purpose, or telos, has implications for all
aspects of its practice. Teleology must precede praxeology (MacIntyre, 2007). Before a school
can define its means, it must define its ends. As Charles Glenn writes in The Myth of the
Common School, “No aspect of schooling can be truly neutral” (2002, p. 11). From decisions
about curricula and bathrooms, “every aspect of formal education is potentially instructive about
the human person, the good society, the nature of authority, and the purpose of life itself”
(Berner, 2017, pp. 7–8). Ideally, principals’ educational goals should determine the training they
pursue, and training should equip principals to achieve those goals more effectively and
efficiently.
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School policies are informed by a number of philosophical considerations. Schools may
adopt a particular discipline policy if the nature of the child is prone to vice (Locke, 1824) or
virtue (Rousseau, 1979). We might expect certain pedagogical practices if authority is viewed as
subjective and experiential (Dewey, 1997), and others if authority is objective (Lewis, 2014).
The decision to prioritize one set of educational goals over another could be shaped by the
conception of flourishing and the “good life” (Brighouse et al., 2016; Lindblom, 2018). The
answers to these questions determine principals’ visions for their school, as well as the ways in
which they prepare for their roles.
The development of the principalship in the U.S. may have led to a divergence of purpose
and practice in different sectors. Over the history of more than two centuries of education, the
American principalship changed from a position of judgment and leadership to one of
management. The early uninhibited education system allowed principals the freedom “to lead
schools by their own vision and initiative” and to “shape the school’s educational mission as they
wanted” (Rousmaniere, 2013, pp. 7, 27). As education became increasingly standardized,
protocols were set in place, which minimized the judgment of a principal in favor of procedures
to produce presumably predictable results. Many of the most significant changes took place
during the Industrial Revolution, drawing numerous comparisons to the factory model
(Cubberley, 1916; Reavis & Woellner, 1928; Sears & Henderson, 1957; Tyack, 1974). The
tendency of schools to standardize outcomes goes hand-in-hand with the tendency of
organizations to bureaucratize (Downs, 1967).
Particularly striking is the fact that this shift was a move away from a religious education
to a secular one. Before the professionalization of education, teachers were hired “not for any
instructional skills or academic degree, but for their religious background, moral character, and
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political affinity with the community that hired them” (Rousmaniere, 2013, p. 8). Similarly,
principals were valued, not for academic credentialing, but for their upstanding character; one
North Carolina principal in 1835 was praised for her “zeal, her kindness to pupils, her untiring
diligence, her acquaintance with polite literature, and the [C]hristian tendency and influence of
her counsels and example” (Tolley & Nash, 2002, p. 175; Rousmaniere, 2013, p. 16).
Though traditional public schooling remains the dominant mode of education today, a
nontrivial proportion of primary and secondary school students enroll in private schools.
According to the National Center for Education Statistics (NCES), as recently as 2017, nearly six
million U.S. primary and secondary school students are enrolled in private schools, with over
two million students enrolled in Catholic schools, another 2 million in other religious schools,
and nearly 1.5 million in nonsectarian private schools (Private School Enrollment, 2020). In the
same year, roughly 50 million K-12 students enrolled in public schools (Public School
Enrollment, 2020). Given the size of the sector, it is important to consider the ways in which
private school principals prepare for their responsibilities, as well as the educational goals private
schools prioritize.
In light of the development of the public school sector in the United States, the prevailing
educational philosophy of public education today may not be compatible with the educational
philosophy of all schools. To the extent that these philosophies differ by educational sector,
principals’ educational priorities and preparation for their responsibilities should vary. However,
to our knowledge, no research has examined whether this is the case. In this present study, we
contribute to the literature by analyzing a nationally representative sample of U.S. high school
principals for differences in educational goals and training.

16
We find evidence of differences in priorities and preparation by sector. Public school
principals are more likely to prioritize vocational preparation and academic achievement than
their private school counterparts. Public and Catholic school principals are more likely to pursue
advanced degrees, but do not necessarily report receiving more training through college courses
than Protestant school principals. Secular private school principals, on the other hand, are more
likely to report training through workshops and seminars. Overall, Protestant school principals
report significantly less training overall, particularly in the areas of physical plant management,
fiscal management, and data-driven decision making.
The remainder of this study is organized as follows. In the first section, we summarize
relevant literature in principal leadership and faith-based education. We then describe our
method, including data, sample, and analytic strategy. Next, we present our findings. We
consider some limitations in the penultimate section before discussing these findings and
offering concluding thoughts in the final section.
Literature Review
The present study draws from and contributes to two growing bodies of literature:
principal leadership and faith-based education.
Principal Leadership
Principals and school leaders are tasked with a challenging job that continues to grow in
complexity. Principals with the challenges of operating the school, navigating politics and
bureaucracy, meeting curricular standards, adhering to state and federal policies, and staffing
classrooms with qualified teachers (Farkas et al., 2003). The more effectively they can complete
these tasks, the more efficiently schools can achieve their goals. As Hess and Kelly state,
“School leadership is the key to school improvement” (2005, p. 2).
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The benefits of effective principals for student learning, teacher retention, and school
climate are well-documented in the literature. Research shows that principals can positively
influence student learning as measured by test scores (Waters et al., 2003; Leithwood et al.,
2004; Robinson et al., 2008; Branch et al., 2012; Coelli & Green, 2012; Grissom et al., 2015;
Chiang et al., 2016; Dhuey & Smith, 2018) and that this influence is most pronounced in lowachieving, high-poverty schools (Hallinger & Heck, 1998; Clotfelter, Ladd, Vigdor, et al., 2007;
Seashore Louis et al., 2010; Branch et al., 2012; Cosner & Jones, 2016). Higher quality
principals are also more effective at decreasing teacher turnover, which is also positively related
to student outcomes (Boyd et al., 2011; Ladd, 2011; Grissom & Bartanen, 2019), even in
disadvantaged schools (Grissom, 2011). One of the possible ways in which principals reduce
turnover is by promoting better school climate (Sebastian & Allensworth, 2012; Burkhauser,
2017; Leahy & Shore, 2019).
Faith-based Education
Faith-based schools may pursue different educational goals than non-sectarian schools
and may therefore demand that their principals perform different functions than their nonsectarian school counterparts. Scholars argue that in theory, faith-based education should be
distinct from secular education, not merely in its content (Noll, 2001; Huebner, 2005), but also in
its pedagogy (Smith & Smith, 2011; Smith, 2018). Green (2016) writes that Christian education
“feels profoundly out of sync with the educational practices we are told are important for the
future of society and our students” (pp. 184-185). Schools organized around a common religious
tradition can integrate faith and learning in all aspects of their communities (Dykstra, 2005;
Wenger, 2008; Kallenberg, 2011; M. Cooling & Smith, 2019; Ferguson, 2020). Bryk, Lee, and
Holland (2009) find that the communal commitments of faith-based schools produce meaningful
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academic benefits, such as reducing the achievement gap between disadvantaged and privileged
students.
Even among faith-based schools, differing communal commitments may lead to a diverse
set of priorities and emphases. A survey of Protestant and Catholic school principals from the
United States and Canada finds sector differences in relational and academic goals, where
Catholic school principals were more likely to express higher levels of trust in students and
prioritize admissions into a prestigious university than their Protestant school peers (Sikkink,
2012). A nationally-representative analysis of sector differences among science teachers finds
that teachers at Evangelical Protestant (EP) schools place more emphasis on scientific reasoning
and analytical skills than their public school counterparts and less than their secular private
school counterparts, and that EP teachers place less emphasis on making real-world connections
than their public and Catholic school counterparts (Cheng, 2018).
Differences on various outcomes provide some suggestive evidence that faith-based
schools are providing a distinctive education. Graduates of faith-based education show higher
levels of civic engagement (Wolf, 2007), demonstrate higher levels of self-discipline (Gottfried
& Kirksey, 2018), and engage more frequently in spiritual practice (Harrison, 2018). They are
more likely to remain in intact marriages (Cheng et al., 2020), prioritize religious calling over
pay when seeking a job (Cardus Education Survey 2018: From the Classroom to the Workplace,
2019), and volunteer and give charitably (Cardus Education Survey 2018: Involved and
Engaged, 2019). Parents often choose schools for their children in systematic ways, frequently
citing religious or moral instruction alongside academic quality as a reason for choosing a school
(Trivitt & Wolf, 2011; Cheng et al., 2016; Erickson, 2017). Taken as a whole, empirical research
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provides suggestive evidence that schools in different sectors are pursuing diverging educational
goals.
To the extent that schools in various sectors prioritize diverging educational goals,
principals in these sectors may set different educational priorities for their schools and prepare
for their roles in distinct ways. There is some evidence that suggests that faith-based school
leaders behave differently than principals of non-sectarian sectors. According to Beckman,
Drexler, and Eames (2012), the burden of “faithful presence” falls to the Christian school head
more heavily than others in a Christian school. Similarly, Catholic school principals face the
challenge of transforming schools “from ordinary educational sites into effective faith
communities” (Pejza, 1985, p. 17). If public schools can accurately be described as a
bureaucracy, public school leaders may be expected to behave rationally to seek power, income,
prestige, security, convenience, loyalty, pride in excellent work, and influence (Downs, 1967, p.
2). In contrast, Chubb and Moe’s (1988) study of leadership differences in public and private
schools finds that Catholic school leaders are significantly less motivated by career advancement
than their public school peers.
Furthermore, private schools have not faced the same kinds of political pressure that
public schools have faced. Leadership in areas such as data-driven decision making may be
paramount to public school success under accountability regulations such as No Child Left
Behind and the Every Student Succeeds Act (Ravitch, 2002; Koretz, 2009; Henig et al., 2017). In
contrast, private school principals are often less constrained by regulations in overseeing schoolrelated activities (Shakeel & DeAngelis, 2017) and thus may be less incentivized to develop such
skills.
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However, there is reason to believe that faith-based schools do not provide a distinctive
education. Faith-based schools’ approach to teaching and learning may not be different than the
approach of public or private secular schools. According to Smith and Smith (2011), “our
commitment to Christian scholarship has been significantly more articulate than our commitment
to Christian pedagogy” (p. 3). Cheng (2018) finds science teachers in all sectors place similar
emphasis on teaching basic content knowledge. Likewise, principals’ primary responsibilities
may be similar, regardless of sector. The managerial tasks of the leader of any organization
likely include planning, organizing, staffing, directing, coordinating, reporting, and budgeting—
tasks that are common to all school leaders, regardless of sector or affiliation (Allison, 1980, pp.
459–460).
Teachers and administrators in faith-based schools may therefore behave in ways that
keep their academic goals separate from their religious goals. Catholic school principals hold in
tension the objectives of a school “as an educational institution and the school as a faith
community” (Pejza, 1985, p. 5; Pearson, 1980). Parochial Catholic schools resolve this tension
by delegating spiritual oversight to the pastor and educational administration to the principal
(Schafer, 2013). Other Christian schools may prioritize their educational function over their
evangelistic one (Grace, 2002; Collier & Dowson, 2007; T. Cooling et al., 2016; Green et al.,
2019). In short, teaching and learning as it pertains to faith formation is often siloed from
teaching and learning as it pertains to academic coursework. In the end, faith-based schools, even
if they set aside time during the school day for explicitly religious activities such as chapel or
Bible classes, implement an academic curriculum, and often exhibit pedagogical approaches that
mimic those found in public schools (Smith, 2018; Smith et al., 2019).
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One final consideration is the threat of isomorphism or homogenization. According to
DiMaggio and Powell (1983), “Once a field becomes well established, however, there is an
inexorable push towards homogenization” (p. 148). The more narrow the focus on a particular
set of outcomes, the more schools will mimic a design and adopt practices that maximize those
outcomes, even by corruption or distortion (Campbell, 1979). Over time, institutions will engage
in these “mimetic practices,” not to gain efficiency, but to gain legitimacy (Westwood & Clegg,
2003). The result is that “schools’ structure is constrained by the unwritten rules of what society
considers school to be” (Burke, 2016, p. 565; Meyer et al., 1992; Oplatka, 2004).
Because of such homogenizing social pressures, principals in different sectors may
nonetheless prepare for their responsibilities in similar ways. Faith-based school leaders
ultimately may conceptually understand educational leadership in ways that are not different
from leaders in other sectors and may adopt secular school practices even if these practices do
not support their mission. In fact, given the narrowed purview of what is considered relevant to
faith, faith-based school principals may not even interpret managerial tasks through the lens of
faith.
To return to a conversation around teleology and praxeology, a school that provides a
distinctive education for its students may intentionally define the responsibilities of the school
principal more broadly. In some sense, the narrowed conception of leadership as management
shapes the kinds of practices deemed legitimate for leadership. Principals who use data narrowly
to manage their schools may be more prone to “look at” rather than “look along” their students
(Lewis, 1970; Cheng, 2020). Broadening principals’ responsibilities may include more
distinctive, nontraditional educational goals. For example, a greater proportion of Protestant
school principals than Catholic school principals view themselves as a spiritual or religious role
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model to their students (Sikkink, 2012). A more comprehensive telos would demand a more
comprehensive set of leadership responsibilities.
Principal Preparation Programs
Regardless of the telos of schools in any sector, research does not clearly document how
uniformly principal preparation programs train school leaders for their responsibilities, or
whether leaders in different sectors seek different training for their roles. Spuck, Davis, and
Silver’s (1978) survey of 258 University Council for Educational Administration (UCEA)
principal preparation programs concluded that “conceptual skills, administrative theory,
leadership, and decision making were heavily emphasized” (Nicolaides & Gaynor, 1992, p. 238).
Norton and Levan (1987) consider doctoral students in UCEA programs and find that “Ph.D. and
Ed.D. programs in educational administration are virtually identical” across UCEA member
schools, involving coursework in “organization and administration, personnel, finance, law and
human/community relations and social factors,” some coursework in research and statistics, and
a practicum component (pp. 23-24).
Other scholars are critical of the content and organization of principal preparation
programs. Various contributors to Griffiths, Stout, and Forsyth’s (1988) edited volume criticize
UCEA programs as “fragmented,” “incoherent,” “paradoxical,” “discrepant,” “gender
insensitive,” and “intermittently useful” (Nicolaides & Gaynor, 1992, pp. 238–239). Hess and
Kelly’s (2005) syllabus audit offers the sharpest critique, claiming that principal preparation
programs fail to provide exposure to ideological diversity and do not adequately train
prospective principals in the fundamentals of management, instruction, and pedagogy. To the
extent these programs are ill-suited to the task, we may not detect differences in principal
preparation by sector.
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Little is known about private school principal preparation. Boyle, Haller, and Hunt
(2016) build a case for a framework of standards for Catholic school principals, arguing that
principal preparation programs “did not adequately prepare candidates for the challenges of the
principalship,” in part because these programs focused “on the most secular aspect of leading
schools,” leaving little room for Catholic Identity (pp. 293, 299). For schools accredited by the
Association of Christian Schools International (ACSI), one of the largest Christian K-12 school
networks in the United States, Swaner and Ferguson (2020) comment that there is a “strong need
for leadership development,” but do not identify specific areas in which principals are
inadequately prepared for their responsibilities. Previous work by Swaner (2016) identifies best
practices for developing Christian school leadership through professional development. Finally,
in a survey of principal leadership in schools accredited by the Council on Educational Standards
& Accountability (CESA), Lee, Cheng, and Wiens (2021) find that CESA principals report the
highest levels of training in “Curriculum Development and Instructional Leadership” and
“Organizational Management,” and the lowest levels of training in “Education Law” and
“Finance and Budgeting.”
Research Questions and Hypotheses
In this present study, we answer two related questions:
1. Do principals in different school sectors prioritize different educational goals for
students?
2. Do principals in different school sectors prepare for their responsibilities differently?
We argue that the differences between school sectors are meaningful and amount to
measurable differences in principals’ educational priorities and training. We hypothesize that (1)
faith-based school principals will emphasize students’ personal growth more, and conversely

24
academic achievement, postsecondary preparation, and vocational preparation less than their
secular school counterparts; and that (2) faith-based school principals will report more training in
the relational aspects of school leadership (e.g., personnel management and instructional
leadership) and less training in the technical aspects of school leadership (e.g., physical plant
management and data-driven decision making) than their secular school peers.
Method
Data
For our analysis, we use the NCES High School Longitudinal Study of 2009 (HSLS:09),
in which a randomly selected sample of students and their parents, principals, mathematics and
science teachers, and lead counselors were asked to complete a variety of surveys between 2009
and 2013 (Ingels et al., 2013). The sample is representative of traditional public schools, public
charter schools, and private schools of the 50 U.S. states and the District of Columbia.
Overall, out of 9401 eligible school administrators, 890 school administrators participated
in the base year survey and 930 school administrators participated in the first follow-up survey.
The base year school administrator questionnaire (2009) includes questions about school
characteristics, student population, school teachers, courses offered, and educational background.
Questions about educational background include the principal’s highest degree attained, field of
study, certification, and teaching experience. Importantly, in the base year questionnaire, private
school principals identify whether or not their school has a religious affiliation. The school
administrator questionnaire in the first follow-up (2012) includes questions about school
characteristics, school programs and policies, school staffing, and opinions and background of

Sample sizes are rounded to the nearest 10 per data-use agreement with the U.S.
Department of Education.
1
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the school principal. Questions about opinions and background include the goals emphasized by
the school’s counseling program and amount of training in key areas of leadership.
Sample
Our analytic sample includes 870 school administrators who indicate that their school
was a public school or a private school with a Protestant affiliation, a Catholic affiliation, or no
religious affiliation (missing 2.5%). Each principal represents a unique school.
We begin by presenting summary statistics of the principals in our sample. Their
demographic background, educational background, past career experience, and self-reported
educational priorities are summarized in Table 1.1. We also indicate incidences of statistically
significant differences between Protestant school principals and other principals.
Principals in different sectors differ by highest degree attained, but not by field of study.
Almost all public school and Catholic school principals have a postbaccalaureate degree,
compared to just over 60% of Protestant school principals. This disparity in rates of
postbaccalaureate degrees, particularly beyond the Master’s degree level, might be the result of
particular requirements that public and Catholic schools have for the principal positions.
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Table 1.1: Principal Demographic, Educational, Career Background Characteristics
Protestant
Public
Catholic
Secular
(1)
(2)
(3)
(4)
Highest Degree Attained
Bachelor's
29.4
0.8**
0.8**
16.6
Postbaccalaureate
60.7
99.2***
99.2***
83.4
Master's
53.5
64.3
80.0*
76.4
Specialist
6.0
22.0***
11.8
2.9
Doctorate
1.2
13.0***
7.4*
4.1
Degree Field of Study
Education
76.9
96.7
85.5
42.3*
Religion
18.5
0.2
7.8
22.8
Business
2.9
0.4
0.7
0.0
N
30
720
90
20
NOTES: Sample sizes rounded to the nearest 10 per data-use agreement with U.S.
Department of Education. Weighted percentages (0-100) of each variable are
presented. Asterisks indicate difference with Protestant sector was statistically
significant. *** p < 0.01, ** p < 0.05, * p < 0.10.
SOURCE: U.S. Department of Education, National Center for Education
Statistics, High School Longitudinal Study of 2009 (HSLS:09), Base Year and First
Follow-Up.
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Analytic Strategy
To explore differences in principal preparation and educational priorities by sector, we
estimate a model using Ordinary Least Squares where:
𝒀 = 𝛽0 + 𝛽1 𝑝𝑢𝑏𝑙𝑖𝑐 + 𝛽2 𝑐𝑎𝑡ℎ𝑜𝑙𝑖𝑐 + 𝛽3 𝑠𝑒𝑐𝑢𝑙𝑎𝑟 + 𝜖

(1)

In this model, 𝒀 represents a vector of outcomes, the prioritization of one of four
educational goals by each school’s counseling program (vocational preparation, personal growth,
postsecondary preparation, and academic achievement) and the amount of training in seven key
areas of educational leadership (school law, fiscal management, long-range planning, physical
plant management, personnel management, instructional leadership, and data-driven decision
making). We include indicator variables for school sector such that 𝑝𝑢𝑏𝑙𝑖𝑐, 𝑐𝑎𝑡ℎ𝑜𝑙𝑖𝑐, or 𝑠𝑒𝑐𝑢𝑙𝑎𝑟
is set to unity if the principal serves in a public school, a private school with Catholic affiliation,
or a private school with no religious affiliation respectively, and zero otherwise. Levels for the
omitted category, private schools with a Protestant affiliation, are captured by the coefficient 𝛽0,
while 𝛽1, 𝛽2, and 𝛽3 provide statistical tests for differences between the Protestant school sector
and the public, Catholic, or secular private school sectors respectively. We consider differences
with a p-value of 0.05 or less (𝛼 = 0.05) to be statistically significant, while also reporting when
differences achieve marginal significance (p < 0.10). Probability weights based on the size of the
schools in the sample are used to ensure that the analytic sample is nationally representative.
Findings
Educational Goals
In the 2012 follow-up to HSLS:09, school administrators were asked, “Which one of the
following goals does your school’s counseling program emphasize the most?” Principals could
indicate one of four goals as receiving top priority:
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1. Helping students plan and prepare for their work roles after high school
2. Helping students with personal growth and development
3. Helping students plan and prepare for postsecondary schooling
4. Helping students improve their achievement in high school
The majority of Protestant school principals report their counseling program prioritizes
college preparation (59.0%), followed by personal growth (32.2%) and achievement (8.9%). No
Protestant school principals report prioritizing vocational preparation (see Figure 1.1). We
present educational priorities in the public, Catholic, and secular private sectors relative to the
Protestant sector in Figure 1.2. We observe a larger percentage of public school principals
prioritizing academic achievement (16 percentage points more) and work preparation (3pp). Both
are statistically significant at the 0.05 level. Finally, a smaller proportion of Catholic (24
percentage points less) and public school principals (14pp) place a top priority on personal
growth and development when compared with Protestant school principals. Although these
percentages are much lower than the percentage of Protestant school principals who responded
the same way, the differences are not statistically significant at conventional levels.
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Fig. 1.1: Top educational goals of Protestant school principals
SOURCE: U.S. Department of Education, National Center for Education Statistics, High School Longitudinal Study of
2009 (HSLS:09), Base Year and First Follow-Up.
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Fig. 1.2: Top educational goals of public, Catholic, and private secular school principals relative to Protestant school
principals
NOTE: *** p < 0.01, ** p < 0.05, * p < 0.10.
SOURCE: U.S. Department of Education, National Center for Education Statistics, High School Longitudinal Study of
2009 (HSLS:09), Base Year and First Follow-Up.
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Training in Key Areas of School Leadership
In the 2012 follow-up to HSLS:09, school administrators were asked, “How much
training, if any, have you received in each of the following areas? If you have received training
in more than one way in a particular area, please choose the type of training that required the
most hours.” The school administrator questionnaire inquired about seven key areas of school
leadership: school law, fiscal management, long-range planning, physical plant management,
personnel management, instructional leadership, and data-driven decision making. For each area
of school leadership, principals indicated receiving one of five levels of training: no training,
topic of a workshop or seminar, part of a college course, an entire college course, or two or more
college courses.
Any Training
To address our research objective of describing principal preparation experiences of
Protestant school principals, we first consider whether Protestant school principals received any
training in the seven areas of leadership. Protestant school principals are least likely to indicate
receiving any training in physical plant management (54.8%), data-driven decision making
(57.6%), and fiscal management (64.7%). A larger proportion of Protestant school principals
reported receiving training in long-range planning (82.1%), while nearly all Protestant school
principals receive some training in school law (96.1%), personnel management (96.5%), and
instructional leadership (96.5%). These findings are depicted in Figure 1.3.
We detect several differences between Protestant schools and other schools in percentage
of principals who report receiving any training in key areas of leadership. These results are
presented in Figure 1.4. The differences are concentrated in the three areas in which the smallest
proportion of Protestant school principals reported receiving any training. Public school
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Fig. 1.3: Percentage of Protestant school principals reporting “Any training” in key areas of school leadership
SOURCE: U.S. Department of Education, National Center for Education Statistics, High School Longitudinal Study of
2009 (HSLS:09), Base Year and First Follow-Up.
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principals are 41 percentage points more likely to receive training in data-driven decision making
than Protestant school principals. Catholic and secular private school principals are also similarly
more likely to receive training in data-driven decision making.
A larger percentage of public school principals also reported receiving training in
physical plant management and fiscal management than their Protestant school peers; the
differences are about 33 percentage points. Catholic school and secular private school principals
are respectively 31 and 23 percentage points more likely to receive training in fiscal management
compared to Protestant school principals, though the difference between secular and Protestant
school principals is not statistically significant at conventional levels.
Public and Catholic school principals are 15 and 13 percentage points more likely to
receive any training for long-range planning, though the differences are not statistically
significant at the 0.05 level. Finally, we observe that a similar proportion of principals across all
school sectors received some training in school law, personnel management, or instructional
leadership. Notably, there is no area in which a significantly larger proportion of Protestant
school principals report receiving any training relative to any other sector.
Mode of Training
For Protestant school principals, training in these areas of leadership is primarily done
through college courses instead of workshops or seminars. As shown in Figure 1.3, one quarter
of Protestant school principals report receiving training in school law through workshops; an
even smaller proportion reports receiving training in all other areas through workshops or
seminars (see Fig. 1.3). As low as two percent of Protestant school principals report receiving
training in instructional leadership in workshops or seminars. In contrast, almost all Protestant
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school principals (94.1%) report receiving training in instructional leadership in college courses
(see Fig. 1.3).
Public and Catholic school principals likewise receive more of their training through
college courses than through workshops or seminars. In fact, the proportion of these principals
receiving training through college courses is higher than the proportion of Protestant school
principals who did likewise, perhaps reflecting the lower rates of postbaccalaureate degree
completion among Protestant school principals. Even if these differences are not always
statistically significant, the margins are substantively significant. For example, 71.9 percent of
Protestant school principals were trained in school law through a college course. Contrast this
rate with the public (19 percentage points) and Catholic (15pp) school sectors, where a greater
proportion received training in school law through a college course.
Meanwhile, secular private school principals stand apart from all other principals. Unlike
the rest of their peers, secular private school principals typically receive training through
workshops and seminars. Consider, for instance, that compared to Protestant school principals,
secular private school principals were 52 percentage points more likely to report receiving
training in personnel management through workshops and seminars (see Fig. 1.5), 48 percentage
points less likely to report such training through a college course (see Fig. 1.6). Perhaps the
secular private school sector has established a range of professional development programming
outside postsecondary institutions to provide their principals with the necessary educational
leadership training.
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Limitations
Our analysis is limited in at least three ways. First, we are limited to the four educational
goals and seven areas of training on the HSLS:09. This list is neither exhaustive nor
comprehensive of the goals principals may prioritize and the areas in which principals exercise
leadership. To the extent that schools in different sectors define their educational goals or
principals’ responsibilities more broadly, our analysis will not be sensitive to detect those
differences.
Second, our measure of educational goals may be a poor proxy for what a principal may
prioritize in an ideal or ultimate sense. While principals responded to this question, each
principal was asked to rank the priorities of his or her respective school’s counseling program.
Postsecondary preparation was consistently ranked the highest priority by principal respondents,
and it is possible that postsecondary preparation is the explicit mandate of many counseling
programs. Furthermore, if a principal has limited influence or control over a counseling program,
a principal’s response to this question may not be indicative of the educational goals the
principal envisions for the entire school.
Finally, our analysis is limited by the fact that principal responses are self-reports. These
responses are subject to each respondent’s interpretation of which educational goal the
counseling program may prioritize, and of how much training the principal received in each area.
If principals in different sectors interpret these questions in different ways, our estimates of
sector differences may be biased.
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Discussion and Conclusion
Although the benefits of effective principals for improving student learning and reducing
teacher turnover are well-documented by the literature, little research examines principals’
educational priorities and training for their responsibilities, particularly in private schools. We
contribute to closing this gap in the literature with a comparative study of sector differences
using a nationally representative sample of U.S. public and private school principals.
We find evidence of sector differences in principals’ educational priorities. Public school
principals are significantly more likely to prioritize academic achievement and vocational
preparation than their Protestant school counterparts. We fail to detect any differences when it
comes to prioritizing personal growth or postsecondary preparation.
We also find evidence of sector differences in principals’ preparation for their
responsibilities. Public and Catholic school principals are more likely to pursue advanced
degrees, with public school principals tending to pursue specialist credentials and doctorates and
Catholic school principals attaining master’s and doctorates more frequently. However, public
and Catholic school principals do not often report receiving more training in their leadership
responsibilities through college coursework. Secular private school principals are significantly
more likely to report training through workshops or seminars and less likely to report training
through college courses. Protestant school principals report receiving the lowest levels of
training overall, particularly in the areas of physical plant management, fiscal management, and
data-driven decision making.
The general absence of differences in both educational goals and principal preparation
may suggest that schools in different sectors are pursuing legitimacy through mimetic practices
(Campbell, 1979; Westwood & Clegg, 2003). One example of a practice more likely connected
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to legitimacy than to efficiency is requiring that principals to obtain certification or attain a
certain level of education. While no research explicitly examines the relationship between
principal certification or education and effectiveness, most research in teacher quality finds that
teacher certification, licensure, or educational attainment is only modestly related to student
learning with significant tradeoffs (Goldhaber, 2007; Goldhaber & Hansen, 2010). As an
indication of quality, research finds that it compares unfavorably to other measures of teacher
quality (Kane et al., 2008; Sass, 2015), or is entirely orthogonal to teacher quality (Rivkin et al.,
2005; Angrist & Guryan, 2008), with only a handful of exceptions (Clotfelter, Ladd, & Vigdor,
2007; Clotfelter et al., 2010; Goldhaber et al., 2017; Cowan et al., 2020). If broadening the
educational reach of schools with diverse educational priorities is desirable, looser requirements
for principal educational attainment may be preferable. On the other hand, if higher levels of
principal education are associated with key leadership skills and favorable student outcomes,
policies requiring that principals attain a master’s degree or beyond may be desirable. Future
researchers should investigate the costs and benefits associated with such policies, as well as the
extent to which parents of students in different sectors believe such requirements help legitimize
a school.
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Chapter 2—Heterogeneous Achievement Impacts Across Schools in the Louisiana
Scholarship Program
Coauthored with Jonathan N. Mills and Patrick J. Wolf
Introduction
Private school choice programs provide families with public funds to attend private
schools of their choosing. They are among the most controversial education reforms in the
United States. Proponents argue that school voucher or scholarship programs expand educational
options available to families, optimize the matching of students’ educational needs with school
offerings, and improve the overall education system through increased competitive pressures
(Chubb & Moe, 1990; Hoxby, 2003). Opponents argue choice programs harm traditional public
schools by reducing funding and concentrating disadvantaged, non-choosing students within
their walls (Gutmann, 2003; Lubienski & Lubienski, 2014).
The evidence on the achievement effects of private school voucher programs is mixed.
Overall, the most rigorous empirical research indicates null to positive impacts of vouchers on
student test scores with noticeable variation in treatment effects across student subgroups as
moderators (Egalite & Wolf, 2016; Shakeel, Anderson, & Wolf, 2016). Lesser known is the
extent to which school characteristics mediate treatment effects. Do school choice outcomes vary
based on the type of school chosen? In this paper, we address this question by examining
heterogeneity in treatment effects across schools participating in one of the nation’s first
statewide school voucher initiatives, the Louisiana Scholarship Program (LSP).
Following the work of Mills (2015) and Mills and Wolf (2017a), our analysis is restricted
to eligible applicants who experienced a lottery for scholarship placement in a specific school,
allowing us to calculate unbiased estimates of the impact of LSP voucher usage on student
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achievement. We then explore how these estimated treatment effects vary across 14 measures of
school quality, school resources, instructional time, and school culture or mission in the private
schools students sought to attend.
We find evidence that a modest number of mediators were significantly associated with
variation in LSP impacts, although some of these findings are not robust across samples. Our
most consistent evidence suggests that a school’s total K-12 enrollment, the number of full-time
equivalent faculty (FTEs) per grade, having a library, and being in an urban school setting were
positively associated with program effects in math. A school’s proportion of African-American
students was negatively associated with program effects in ELA. These findings broaden our
understanding of how the LSP impacted different students, depending on the choices they made.
The remainder of this paper is structured as follows. In the next section I discuss the
relevant theoretical and empirical literature. I then describe the Louisiana Scholarship Program.
Next, I develop the methodology, including analytical strategy and sample. In the penultimate
section, I present the results, and in the ultimate section, I conclude this chapter.
Related Literature
An extensive scholarly literature exists on the theory behind, and the effects of, private
school choice programs. Here we highlight the works most relevant to this specific study.
Theories of school choice
A primary claim of school choice proponents is that, while government should fund
compulsory education, it does not need to deliver the education itself (Paine, 1791; Mill, 1962
[1869]; Friedman, 1955). Theory posits that choice will improve student academic outcomes by
allowing families to seek out the schools that best meet their child’s needs and by incentivizing
schools to compete for students (Friedman, 1955; Hoxby, 2003).
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Other scholars theorize that private school choice programs will negatively affect student
achievement. They claim that public schools have a comparative advantage in boosting test
scores (Lubienski & Lubienski, 2014), that parents make poor schooling choices for their
children (Smith & Meier, 1995; Lauder & Hughes, 1999), or that private schools do not
effectively educate the students targeted by voucher programs (Fuhrer, 2013). These competing
claims about the achievement effects of school vouchers amount to testable hypotheses.
Empirical evidence on the effects of voucher programs on student achievement
School voucher programs, in which students receive publicly-funded vouchers or
scholarships to attend a participating private school of their choosing, represent one form of
private school choice (Wolf, 2008). Voucher programs can differ by region served (cities or
entire states), eligibility (means-tested or universal), level of regulation, voucher value, and
number of vouchers available (Egalite & Wolf, 2016). As of January 2020, there were 57 private
school choice programs in the United States, of which 29 were voucher initiatives (EdChoice,
2020). The majority of private school choice programs are means-tested and 19 are primarily or
exclusively targeted to students with disabilities. Most choice programs open to general
education students are operated at the local, rather than the state level.
The most rigorous research focusing on the effects of voucher programs on student
achievement reports mixed results. A recent meta-analysis of all experimental evaluations of
U.S. programs indicates null-to-positive effects of vouchers on student math and reading
achievement (Shakeel, Anderson, & Wolf, 2016). This finding masks considerable heterogeneity
across programs. Evaluations of Charlotte’s Children’s Scholarship Fund (Greene, 2001; Cowen,
2008) and early experimental evaluations of the Milwaukee Parental Choice Program (Rouse,
1998; Greene, Peterson, & Du, 1999) and District of Columbia Opportunity Scholarship Program
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(Wolf et al., 2013) find statistically significant gains in ELA, math, or both subjects. The most
recent experimental evaluation of the Opportunity Scholarship Program found no evidence of
effects on ELA or math outcomes (Webber et al., 2019). In contrast, experimental or quasiexperimental evaluations of voucher programs in Louisiana (Mills, 2015; Mills & Wolf, 2017a,
2019; Abdulkadiroğlu, Pathak, & Walters, 2018), Indiana (Waddington & Berends, 2018), and
Ohio (Figlio & Karbownik, 2016) report statistically significant negative impacts of voucher
programs on student test scores, particularly in math.
The achievement effects of voucher programs vary within programs. Studies report
differential effects by ethnicity (Howell et al., 2002; Barnard et al., 2003; Howell & Peterson,
2006; Jin, Barnard, & Rubin, 2010), age (Mills & Wolf, 2017b), baseline achievement (Bitler et
al., 2015; Mills & Wolf, 2017b), or quality of their previously attended public school (Wolf et
al., 2013). Effects can also vary over time (Wolf & Egalite, 2018), either improving consistently
(Howell & Peterson, 2006; Wolf et al., 2009; Witte et al., 2014; Mills & Wolf, 2017b;
Waddington & Berends, 2018) or improving and then worsening with time (Wolf et al., 2013;
Mills & Wolf, 2019). These differences are not consistent across programs.
Theories of school mediators
The above studies all examine how student characteristics might moderate school choice
achievement effects. Lesser known, however, is how school characteristics mediate voucher
treatment effects by varying how the treatment is delivered. Several theories inform our
expectations for how student achievement may vary by the characteristics of the chosen school.
First, voucher program student achievement outcomes may be associated with the quality
of a school. Cost and enrollment are reasonable proxies of school quality, as they signal the price
that at least some parents are willing to pay for a school’s services and customer demand
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(Friedman, 1962; Lieberman, 1989; Chubb & Moe, 1990; Walberg & Bast, 2003; Corcoran &
Cordes, 2017). Prior research finds that low enrollment tends to be correlated with low student
performance and a greater probability of a private school closing (McShane et al., 2012).
However, the responsiveness of prices to demand depends on how well-informed parents are as
consumers of choice schools (Henig, 1999; Stewart & Wolf, 2014) and how many options
parents have open to them (Betts, 2005). Further, the market demand for a school may not be
related to achievement if parents do not seek schools that improve test scores (Rinehart & Lee,
1991; Cookson, 2002; Hamilton & Guin, 2005; Stewart & Wolf, 2014) or if schools are not
motivated by profit (Betts, Goldhaber, & Rosenstock, 2005).
Second, student achievement outcomes may be positively associated with school
resources. Tuition may indicate greater school spending, which has been found to improve
student outcomes under certain conditions (Jackson, Johnson, & Persico, 2015). Larger schools
benefit from economies of scale and may be able to use their resources more efficiently
(Lovenheim & Turner, 2018). However, the importance of school resources on academic
outcomes is disputed (Hanushek, 2006), and correlational evidence from Wolf and Hoople’s
(2006) study of the Washington (DC) Scholarship Fund suggests less extensive school facilities
were related to more positive voucher effects, perhaps because they reflected a school’s
prioritization of learning over buildings. School resources also include human resources,
captured by the number of FTE teachers at a school or its student/teacher ratio. Smaller class
sizes and more involved teachers may lead to better student outcomes (Angrist & Lavy, 1999;
Krueger & Whitmore, 2001; Krueger, 2003; Schanzenbach, 2006; Wolf & Hoople, 2006),
though this claim, too, is disputed (Hanushek, 1999). Finally, by providing resources and
enhancing access to curricula, school libraries may improve student outcomes. One systematic
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review of quantitative and qualitative studies of school library services concludes that libraries
are positively associated with student achievement (Chan, 2008).
A third dimension along which schools can vary is time, measured by the hours in a
school day, the days in a school year, and the total instructional hours in a school year.
Instructional time is considered a core element of “Opportunity to Learn” (Elliott & Bartlett,
2016). Previous studies find that increasing instructional time (Jensen, 2013; Anderson,
Humlum, & Nandrup, 2016) or the length of the school year (Parinduri, 2014) can increase
student achievement. One explanation for this effect is that more time in the classrooms allows
for greater academic press, which can improve student test scores (Berends et al., 2010).
However, simply increasing instructional time may not guarantee improvements in student
achievement if it is not aligned with accountability standards (Polikoff & Porter, 2014) or if it
increases student fatigue (Patall, Cooper, & Allen, 2010). Unfortunately, our data do not provide
for instructional time by subject or alignment with Louisiana state standards.
Student achievement outcomes may vary with a school’s religious affiliation, setting, and
student enrollment characteristics. By providing missional alignment, unified culture, and social
supports beyond the classroom, religious schools may create environments in which students can
thrive. Students who attended Catholic schools in Indiana’s Choice Scholarship Program
experienced positive test score effects, while other voucher users experienced negative effects
(Waddington & Berends, 2018). However, the benefits of religious schooling may not always be
captured in test scores, but in civic outcomes such as political tolerance and voluntarism
(Coleman et al., 1966; Coleman, Hoffer, & Kilgore, 1982; Coleman & Hoffer, 1987; Wolf,
2007). Finally, students using the LSP in an urban setting may experience positive outcomes
from the program relative to LSP peers in non-urban settings. Prior empirical work shows that
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charter schools—a form of public school choice—are most effective for students living in urban
areas, perhaps because of greater concentrations of schools and quality teachers in cities (Betts &
Tang, 2014; Harris & Larsen, 2018).
Table 2.1 summarizes the characteristics of the 118 schools in which our analytical
sample of students enrolled between 2012 and 2014 and for which we obtained data. Most
schools are religious (70%), and nearly half report a Catholic affiliation (49%). Only 36% of the
schools are urban. The median school charged $5,003 in tuition and reported a student/teacher
ratio of 13:3. The Private School Universe Survey (PSS) calculates FTEs as the sum of all fulltime teachers, plus the number of part-time teachers weighted by their appointment. We use this
total to calculate the average number of FTEs per grade. A substantial proportion of these
schools’ student populations identified as African-American or received an LSP scholarship. The
median school operated for 178 days per year and seven hours per school day, which we used to
calculate the average total instructional hours per school year.
The Louisiana Scholarship Program Design
Initially created as a pilot program in New Orleans in 2008, the Louisiana State
Legislature established the LSP as a statewide program for the 2012-13 school year. The
program is limited to students from low-income families2 who also are entering kindergarten or

Program participation is limited to students with family income at or below 250 percent
of the federal poverty line.
2
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Table 2.1: Measures of central tendency and variation in schools in which LSP students ever
enrolled, 2012-14
Std.
n
Mean
Min.
Max. Median
Dev.
(1)
(2)
(3)
(4)
(5)
(6)
Measures of School Quality
Tuition
82
$5,389 $1,789 $2,200 $14,500 $5,003
Total Enrollment
86
271
201
26
912
205
Average weighted Great
64
3.85
0.69
2.00
5.00
3.91
Schools review
Measures of School Resources
Number of full-time equivalents
86
2.1
1.9
0.4
12.4
1.4
per grade
Student/Teacher Ratio
86
13.0
3.7
3.8
22.9
13.3
Library or Media Center
86
0.93
0.26
Instructional Time
School Day Hours
86
7.1
0.5
5.5
9.0
7.0
School Year Days
85
178.8
6.4
151.0
223.0
178.0
Total Instructional Hours
85
1269.3
118.5
973.5
2007.0 1260.0
Miscellaneous School Characteristics
Religious
118
0.70
0.46
Catholic
118
0.49
0.50
Urban
118
0.36
0.48
% African-American
86
44.7
41.0
0.2
100.0
26.8
% LSP
2012-13
86
25.5
27.2
0.2
100.0
11.8
2013-14
83
21.4
21.5
0.2
78.5
11.1
NOTES: Mean of binary variables indicates the proportion of schools that identify with
that characteristic. “Religious Non-Catholic” schools include all religious schools that do not
identify as Catholic, including Muslim, Jewish, and several Protestant denominations. A “0”
for “Religious Non-Catholic” would indicate that the school is either Catholic or non-religious.
The number of full-time equivalents is the sum of all teachers who taught full time, plus 0.875
times the number of teachers who taught between at least ¾ time but less than full-time, plus
0.625 times the number of teachers who taught at least ½ time but less than ¾ time, plus 0.375
times the number of teachers who taught at least ¼ time but less than ½ time, plus 0.125 times
the number of teachers who taught less than ¼ time. Total instructional hours is the total
number of hours per day multiplied by the number of days per year and does not adjust for
partial days.
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attending a struggling public school for the prior school year.3 The LSP voucher is worth 90% of
the state and local government per-pupil funding to the local school system or the tuition charged
by the student’s chosen private school, whichever is less. Tuition at participating private schools
ranged from $2,200 to $14,500, with a median of $5,003, substantially lower than the average
per pupil revenue of $12,220 in Louisiana’s traditional public schools. Participating private
schools must accept the voucher as full value for tuition, even if the value of the voucher is less.
Private schools must meet certain criteria to participate in the program involving
admissions, financial practice, student mobility, and the health, safety, and welfare of students. A
survey of participating and non-participating private schools in Louisiana suggests that concern
about present and future program regulations have influenced schools’ participation decisions
(Kisida, Wolf, & Rhinesmith, 2015). Experimental studies in Florida, and California and New
York (DeAngelis, Burke, & Wolf 2019a, 2019b) find that open-enrollment mandates and state
standardized testing requirements reduce the likelihood that a private school leader says they will
participate in a voucher program. Taken together, these studies may explain why only a third of
eligible private schools opted into the program in 2012-13 (Sude, DeAngelis, & Wolf, 2017).
Private school participation in the LSP has increased slightly since that time.
While 9,736 students were eligible applicants to the program in the first year, not all of
them faced an oversubscription lottery. Program applicants could list up to five private school
preferences. The Louisiana Department of Education (LDE) then used a matching algorithm
similar to the deferred acceptance lottery used in New York City (Abdulkadiroğlu, Pathak, &

Program participation is limited to students attending a school that was graded C, D, or
F for the prior school year according to the state’s school accountability system or a school in the
Recovery School District (RSD).
3
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Roth, 2005) to award scholarships to students for placement in one of their selected schools. The
algorithm prevents gaming by attempting to place students into their top ranked school while
accounting for placement priorities. In cases of oversubscription to a specific school in the
program (that is, the number of students in the same priority category preferring a specific school
exceeds the number of seats available in that school), the LSP matching algorithm randomly
assigns students to receive or not to receive an LSP private school placement to that school.4 We
restrict our analysis to students who faced an LSP oversubscription lottery based on their first
preference school, an empirical strategy used to estimate the impact of LSP scholarship usage on
student achievement (Mills, 2015; Mills & Wolf, 2017a, 2017b, 2019; Abdulkadiroğlu, Pathak,
& Walters, 2018). For details about the LSP and priority categories, see Appendix 2A.
Methodology
In this study, we examine how LSP program impacts on student achievement varied
across private school settings. We focus on a sample of students who ever used an LSP
scholarship to enroll in their first-preference private school in the first two years after random
assignment for two reasons. First, because LDE changed the standardized test from the Louisiana
Educational Assessment Program (LEAP) and Integrated LEAP (iLEAP) exams to the
Partnership for Assessment of Readiness for College and Careers (PARCC) exam and relaxed
accountability sanctions in the third year, outcome measures are noisier and less likely to yield
statistically significant differences. Second, we focus on the first two years after random

It is possible for students not awarded a scholarship to their first-choice school to be
awarded a scholarship to a lower-preference school.
4
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assignment because of substantial levels of noncompliance with lottery assignment after three
and four years (Mills & Wolf, 2017b, 2019).5
This work builds on prior LSP studies examining the impact of the program on overall
participant achievement (Mills, 2015; Mills & Wolf, 2017a, 2017b, 2019) and patterns of private
school participation in the LSP (Sude, DeAngelis, & Wolf, 2018). Given the negative estimates
of the program’s effect on student achievement after one year (Mills, 2015; Abdulkadiroğlu,
Pathak, & Walters, 2018), and subsequent partial recovery of that lost ground (Mills & Wolf,
2017a, 2017b), it is important to understand if and how school characteristics mediated these
school choice program outcomes.
Data
The LDE provided student-level application information, demographic data, testing data,
and partial information on LSP participating schools, which we supplemented with data from the
PSS, school websites, and school reviews from Great Schools, a non-profit organization that
reviews schools based on test scores, college readiness, and support for students from different
socioeconomic, racial, and ethnic groups, weighted by the number of reviews. More information
on data is available in Appendix 2A.

Of the 5,296 students awarded a scholarship, 4,695 (89%) use a scholarship to enroll in
an LSP school in 2012-13, 3,621 (68%) in 2013-14, 2,973 (56%) in 2014-15, and 2,270 (43%) in
2015-16. We did not find evidence of mediation in the third and fourth years, with the following
five marginally significant exceptions (p < 0.10): enrollment on math impacts in year 3 (0.12
standard deviations per 100 students), school day hours on ELA impacts in year 4 (0.35), total
instructional hours on ELA impacts in year 4 (0.15 standard deviations per 100 hours),
proportion of student body identifying as African-American on ELA impacts (-0.06 standard
deviations per 10 percentage points), and Catholic schools relative to non-Catholic schools on
math impacts in year 3 (-0.51). Full results for these years are available in Appendix 2C.
5

60
Analytical strategy
Our analysis leverages oversubscription lotteries that match LSP applicants to schools for
the 2012-13 school year. We use two stage least squares (2SLS) as the specific functional form
of our instrumental variables (IV) analysis, using the outcome of oversubscription lotteries as an
instrument to predict actual enrollment in an LSP school and interactions of the oversubscription
lotteries with a school characteristic to predict LSP enrollment in a school with that
characteristic. We then use predicted enrollment to produce unbiased estimates of the program’s
Local Average Treatment Effect (LATE) on student achievement (Cowen, 2008; Angrist &
Pischke, 2009; Mills & Wolf, 2017b, 2019) and predicted enrollment-mediator interactions to
explore how school characteristics may have mediated student outcomes. Specifically, we
estimate models of the following form:
(1a)

𝑈𝑖 = ∑𝜋𝑗1 𝑅𝑗𝑖 + 𝛿11 𝑇𝑖 + 𝛿21 (𝑇𝑖 × 𝑆𝑖 ) + 𝑋𝑖 ′𝛽 + 𝑢𝑖1

(1b)

(𝑈𝑖 × 𝑆𝑖 ) = ∑𝜋𝑗1 𝑅𝑗𝑖 + 𝛿12 𝑇𝑖 + 𝛿22 (𝑇𝑖 × 𝑆𝑖 ) + 𝑋𝑖 ′𝛽 + 𝑢𝑖2

(2)

̂𝑖 + 𝜏2 (𝑈̂
𝐴𝑖 = ∑𝛼𝑗 𝑅𝑗𝑖 + 𝜏1 𝑈
𝑖 × 𝑆𝑖 ) + 𝑋𝑖 ′𝛾 + 𝜖𝑖

where i denotes student, j denotes first-choice school lottery, and 𝑈𝑖 indicates if a student used an
LSP scholarship to enroll in an LSP-participating private school in the 2012-13 or 2013-14
school years; 𝑅𝑖 is a fixed effect for a student’s first-choice school lottery; 𝑇𝑖 indicates if a
student received an LSP scholarship to their first-choice school; 𝐴𝑖 is standardized student ELA
or mathematics achievement in year one or two of the program; and 𝑋𝑖 ′ is a vector of student
characteristics including baseline achievement collected either at baseline (2011-12) or from the
student’s LSP application form. 𝑆𝑖 represents one of three measures of school quality (tuition,
total enrollment, average weighted Great Schools review), three measures of school resources
(FTEs per grade, student/teacher ratio, and an indicator variable for whether or not a school has a
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library), three measures of instructional time (school day hours, school year days, total
instructional hours), or five miscellaneous school characteristics (religious, Catholic, urban,
proportion of the student body that identifies as African-American, proportion of the student
body using an LSP scholarship). We account for nesting of students within lotteries with clusteradjusted bootstrapped standard errors (Angrist & Pischke, 2009).
The 2SLS procedure first estimates two equations to generate one’s predicted likelihood
of using a scholarship to attend an LSP school (1a) and an interaction of this prediction with the
school characteristic of interest (1b). These predicted values are then used to produce unbiased
estimates of the distribution of LATEs across school characteristics (2). The estimate 𝝉𝟏
indicates the experimental impact of using an LSP scholarship to attend a private school. For
discrete school characteristics, 𝝉𝟏 is the experimental impact for attending a private school
without characteristic 𝑆𝑖 ; for continuous school characteristics, 𝝉𝟏 is the experimental impact for
attending a school at the mean of characteristic 𝑆𝑖 . 𝝉𝟐 estimates effect heterogeneity as it varies
with 𝑆𝑖 . For discrete characteristics, 𝝉𝟐 captures the difference in LSP impacts between schools
with or without 𝑆𝑖 ; for continuous characteristics, it captures variation in LSP impacts as 𝑆𝑖
moves away from the mean.
The significance test on 𝝉𝟐 determines if the impact of the LSP is heterogeneous or not
with respect to characteristic 𝑆𝑖 . The linear combination of 𝝉𝟏 and 𝝉𝟐 provides the experimental
impact of using an LSP scholarship to attend a private school with characteristic 𝑆𝑖 . This
approach allows us to observe the distribution of LSP impacts as they vary across school
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characteristics.6 All First Stage F-statistics for our instruments exceed Staiger and Stock’s (1997)
rule of thumb of 10 for a strong instrument.
Because students select their first-preference school (with its mediating characteristics)
before random assignment (see Figure 2.1), each lottery-mediator interaction may be considered
a separate instrument identifying “the various pathways through which the program affected the
outcome” (Gennetian, Bos, & Morris, 2002, 21). Nonetheless, there are concerns about using a
2SLS procedure in a heteroskedastic setting with multiple endogenous regressors (Stock &
Yogo, 2005; Montiel Olea & Pflueger, 2013; Montiel Olea, Pflueger, & Wang, 2013; Andrews,
Stock, & Sun, 2018). We discuss these concerns in Appendix 2A.
Analytical sample
We examine variation in LSP achievement effects across schools by focusing on a
subsample of LSP applicants with baseline ELA and math test scores who experienced
oversubscription placement lotteries for their first-choice school. A student who used an LSP
scholarship to attend a private school in the first year of analysis continues to be part of the
treatment sample in the second year, even if she exits her LSP school, an identification strategy
similar to the one used in Wolf and coauthors’ (2013) evaluation of the DC Opportunity
Scholarship Program. Table 2.2 presents descriptive statistics for the 1,907 LSP applicants
meeting these criteria for our two-year analysis. Nearly 90 percent of students in our analytical

To analyze the tails of the distribution for mediators that are continuous variables, we
also conducted a tiered analysis, estimating separate LATEs for students preferring a school in
the top, middle, or bottom tercile of a given characteristic. As this analysis parsed the data even
more finely, a combination of small sample size and occasionally weak instruments generally
yielded statistically insignificant findings.
6

Fig. 2.1: Logic model for variation in LSP impacts across school characteristics
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sample are African-American. On average these students performed at least a third of a standard
deviation below the state average on the Louisiana assessments for each subject at baseline,
when they applied to the program. Our analytical sample demonstrates balance on all baseline
characteristics, with two exceptions. Students randomly awarded scholarships listed fewer school
preferences on their application on average, and a smaller proportion of these students are
African-American.
The adjusted difference (col. 5) compares the characteristics of LSP applicants
experiencing the same lottery for their most preferred private school. The limited number of
significant differences in these more refined comparisons indicates that students who receive an
LSP scholarship to their first-choice school (Treatment) are very similar on nearly every
characteristic to those who do not (Control). This pattern gives us strong assurance that the
LATEs underlying our mediator analysis are calculated with high internal validity.
Most of our school-level data come from the PSS, a sample of convenience. Of the 128
first-preference schools listed on student applications, we match PSS data on 87 schools, a merge
success rate of 68%. We supplement these data with information from school websites and from
Great Schools reviews. Missing data on school characteristics reduces our sample size depending
on the mediator examined, and systematic patterns of missing data may potentially bias our
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Table 2.2: Characteristics of analytical sample of LSP applicants in the first two years of the
Louisiana Scholarship Program
Lottery
Lottery
Raw
n
Adj. Diff.
S.E.
Winners
Losers
Diff.
(1)
(2)
(3)
(4)
(5)
(6)
Female
1,907
0.51
0.50
0.01
0.00
(0.03)
Race/Ethnicity
African1,907
0.86
0.89
-0.03
-0.03*
(0.02)
American
Hispanic
1,907
0.03
0.03
0.00
0.00
(0.01)
White
1,907
0.07
0.06
0.02
0.02
(0.01)
Other
1,907
0.03
0.02
0.01
0.01
(0.01)
Limited English
1,907
0.02
0.01
0.01
0.00
(0.00)
Proficiency
Free- or Reduced1,907
0.80
0.92
-0.11
-0.01
(0.01)
Price Lunch
Number of School
1,907
2.01
2.34
-0.32
-0.25***
(0.06)
Preferences Listed
Baseline Tests
ELA SS
1,907
-0.40
-0.37
-0.02
-0.02
(0.05)
Math SS
1,907
-0.40
-0.46
0.06
0.06
(0.05)
Science SS
1,905
-0.53
-0.51
-0.02
0.02
(0.06)
Social Studies
1,905
-0.43
-0.42
-0.01
0.04
(0.06)
SS
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. The analysis sample represents the
"Baseline Assessment" sample of students who faced a lottery in the first two years of the
Louisiana Scholarship Program, who additionally were not missing demographic
characteristics. The sample excludes students with disabilities and multiple birth siblings.
Baseline tests reported as scaled scores. Cluster-robust standard errors, which account for
clustering within riskset, are presented in Column 6.
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results.7 As a consequence, our regressions range from including 63% (Great Schools review) to
93% (religious, Catholic, or urban) of the 1,907 LSP applicants in our sample. In the following
section, we will explore how LSP impacts varied for these students depending on the
characteristics of their first-preference school.
Results
Variation in achievement effects by measures of school quality
First, we consider three proxies for school quality as potential mediators of LSP
achievement impacts: tuition, total K-12 enrollment, and the average weighted Great Schools
review. As our analysis is exploratory and mediatorial analyses tend to be underpowered,
mediation is signaled by statistically significant coefficients on the lottery-mediator interaction
variable (𝝉𝟐 ) at the 90% confidence level (α = 0.10). We do not find any evidence that these
characteristics mediated ELA outcomes (Tables 2.3 and 2.4). We find limited evidence that these

Missing data on school characteristics would bias our estimates if data were not
“Missing Completely At Random” (MCAR) (Puma, Olsen, Bell, & Price, 2009). In our analysis,
school characteristics are not MCAR if schools of a particular characteristic with significantly
different LATEs were more likely to be missing data, either in PSS or Great Schools. However,
the theoretical expectations for systematic, nonrandom patterns of missing data are unclear.
Schools with favorable LSP impacts may have been more likely to provide their data if school
characteristics positively associated with LSP impacts also facilitated collecting these data and
completing the PSS. Conversely, schools with favorable LSP impacts could have been less likely
to provide this data if school leaders prioritized their time to support student learning, rather than
completing the PSS. Furthermore, a statistical test cannot distinguish whether significant
differences are due to systematic patterns of missing data or due to evidence of mediation.
Therefore, in this analysis, we prioritize identifying potential mediators of LSP school
characteristics and encourage future researchers to explore how certain school characteristics
may be related to missing data in the PSS or Great Schools.
7
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Table 2.3: Variation in ELA LATE estimates by measures of school quality, 2012-13
n
First Stage
LATE
(1)
(2)
(3)
Tuition
Lottery
τ1
1,418
0.78***
-0.13*
(0.03)
(0.07)
Interaction, per $1,000
τ2
0.73***
0.03
(0.10)
(0.06)
F-statistics
Enrollment
74.96
Interaction
27.62
Total K-12 Enrollment
Lottery
τ1
1,504
0.76***
-0.16**
(0.03)
(0.07)
Interaction, per 100 students
τ2
0.75***
0.01
(0.04)
(0.02)
F-statistics
Enrollment
92.14
Interaction
40.70
Great Schools Review
Lottery
τ1
1,192
0.78***
-0.10
(0.03)
(0.10)
Interaction
τ2
0.72***
0.08
(0.04)
(0.16)
F-statistics
Enrollment
80.93
Interaction
59.59
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a school with mean tuition, enrollment,
or Great Schools review. 𝜏2 represents the variation in LATE estimates associated with
preferring a school away from the mean. All models control for student demographic
characteristics and prior student achievement.
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Table 2.4: Variation in ELA LATE estimates by measures of school quality, 2013-14
n
First Stage
LATE
(1)
(2)
(3)
Tuition
Lottery
τ1
1,265
0.70***
-0.04
(0.03)
(0.08)
Interaction, per $1,000
τ2
0.74***
0.03
(0.11)
(0.07)
F-statistics
Enrollment
59.58
Interaction
22.01
Total K-12 Enrollment
Lottery
τ1
1,351
0.68***
-0.10
(0.03)
(0.08)
Interaction, per 100 students
τ2
0.73***
0.02
(0.04)
(0.03)
F-statistics
Enrollment
72.83
Interaction
37.52
Great Schools Review
Lottery
τ1
1,055
0.71***
-0.01
(0.04)
(0.11)
Interaction
τ2
0.76***
0.07
(0.04)
(0.15)
F-statistics
Enrollment
57.78
Interaction
74.79
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a school with mean tuition, enrollment,
or Great Schools review. 𝜏2 represents the variation in LATE estimates associated with
preferring a school away from the mean. All models control for student demographic
characteristics and prior student achievement.
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characteristics mediated math outcomes (Tables 2.5 and 2.6). Tuition was positively associated
with math impacts in the second year (0.15 standard deviations per $1,000, p < 0.10). Preferring
a larger school was associated with a favorable math impact in both years (0.10 standard
deviations per 100 students in the first year, p < 0.01; 0.07, p < 0.10 in the second year). Great
Schools reviews were negatively associated with math impacts by nearly a third of a standard
deviation, but only in the first year (-0.32, p < 0.05). As a final check, all reported First Stage Fstatistics exceed 10, Staiger and Stock’s (1997) rule of thumb for a strong instrument, giving us
further assurance of these instruments’ relevance.
Variation in achievement effects by measures of school resources
Second, we consider three measures of school resources as possible mediators of LSP
achievement impacts: the number of FTEs per grade, student/teacher ratio, and whether or not
the school has a library. We find limited evidence that these characteristics mediated either ELA
(Tables 2.7 and 2.8) or math (Tables 2.9 and 2.10) outcomes. Preferring a school with a library
or media center is positively associated with ELA impacts, but this is only marginally significant
and isolated to the second year (0.35, p < 0.10). We find that the number of FTEs per grade is
positively associated with math impacts after the first year (0.14, p < 0.05) and that preferring a
school with a library or media center is positively associated with math impacts after the second
year (0.73, p < 0.05).
Variation in achievement effects by instructional time
Next, we consider three measures of instructional time as potential mediators: the number
of hours per school day, the number of days per school year, and the total number of
instructional hours per school year. We do not find any evidence that these characteristics
mediated ELA outcomes (Tables 2.11 and 2.12). We find evidence that math impacts are
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positively associated with the number of instructional hours, but not the number of instructional
days (Tables 2.13 and 2.14). The number of hours per school day is positively associated with
math impacts by 0.22 standard deviations in the first year and 0.28 standard deviations in the
second year (both p < 0.05). The number of hours per school year is positively associated with
math impacts by 0.10 standard deviations per 100 hours in the first year (p < 0.10) and by 0.14
standard deviations per 100 hours in the second year (p < 0.05).
Variation in achievement effects by miscellaneous school characteristics
Finally, we consider five miscellaneous school characteristics: religious affiliation,
Catholic affiliation, urban setting, proportion of the student body identifying as AfricanAmerican, and proportion of the student body using an LSP scholarship (Tables 2.15-2.18). We
generally do not find that LSP student achievement impacts varied across these measures, with a
handful of exceptions. Students preferring schools with a greater proportion of African-American
students experienced less favorable ELA impacts in the second year only (0.07 standard
deviations per 10 percentage points, p < 0.05). Students preferring schools with a greater
proportion of scholarship students experienced less favorable ELA impacts in the second year
only (0.10 standard deviations, p < 0.10). Finally, students preferring schools in urban settings on
average experienced more favorable LSP math impacts after the second year relative to their
peers preferring schools in suburban, small town, or rural settings (0.39, p < 0.01).
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Table 2.5: Variation in math LATE estimates by measures of school quality, 2012-13
n
First Stage
LATE
(1)
(2)
(3)
Tuition
Lottery
τ1
1,417
0.78***
-0.54***
(0.03)
(0.08)
Interaction, per $1,000
τ2
0.74***
0.05
(0.10)
(0.07)
F-statistics
Enrollment
71.79
Interaction
28.55
Total K-12 Enrollment
Lottery
τ1
1,503
0.76***
-0.62***
(0.03)
(0.09)
Interaction, per 100 students
τ2
0.74***
0.10***
(0.04)
(0.03)
F-statistics
Enrollment
88.15
Interaction
41.71
Great Schools Review
Lottery
τ1
1,190
0.78***
-0.59***
(0.03)
(0.11)
Interaction
τ2
0.72***
-0.32**
(0.04)
(0.16)
F-statistics
Enrollment
74.95
Interaction
58.34
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a school with mean tuition, enrollment,
or Great Schools review. 𝜏2 represents the variation in LATE estimates associated with
preferring a school away from the mean. All models control for student demographic
characteristics and prior student achievement.
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Table 2.6: Variation in math LATE estimates by measures of school quality, 2013-14
n
First Stage
LATE
(1)
(2)
(3)
Tuition
Lottery
τ1
1,264
0.70***
-0.11
(0.03)
(0.10)
Interaction, per $1,000
τ2
0.74***
0.15*
(0.11)
(0.09)
F-statistics
Enrollment
58.40
Interaction
23.30
Total K-12 Enrollment
Lottery
τ1
1,350
0.68***
-0.26***
(0.03)
(0.10)
Interaction, per 100 students
τ2
0.73***
0.07*
(0.04)
(0.04)
F-statistics
Enrollment
70.16
Interaction
35.24
Great Schools Review
Lottery
τ1
1,053
0.70***
-0.07
(0.04)
(0.14)
Interaction
τ2
0.76***
0.09
(0.04)
(0.17)
F-statistics
Enrollment
57.37
Interaction
72.00
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a school with mean tuition, enrollment,
or Great Schools review. 𝜏2 represents the variation in LATE estimates associated with
preferring a school away from the mean. All models control for student demographic
characteristics and prior student achievement.
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Table 2.7: Variation in ELA LATE estimates by measures of school resources, 2012-13
n
First Stage
LATE
(1)
(2)
(3)
Full-Time Equivalents Per Grade
Lottery
τ1
1,504
0.78***
-0.15**
(0.03)
(0.06)
Interaction
τ2
0.69***
0.04
(0.07)
(0.05)
F-statistics
Enrollment
77.26
Interaction
30.59
Student/Teacher Ratio
Lottery
τ1
1,504
0.78***
-0.17***
(0.03)
(0.06)
Interaction
τ2
0.60***
0.01
(0.07)
(0.02)
F-statistics
Enrollment
79.30
Interaction
11.54
Library or Media Center
Schools with a library (A)
τ1
1,249
0.73***
-0.18***
(0.06)
(0.07)
Schools without a library (B)
τ1
255
-0.16
(0.20)
Difference (A – B)
τ2
0.78***
0.00
(0.03)
(0.21)
F-statistics
Enrollment
74.84
Interaction
61.38
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a school with mean full-time
equivalents per grade, schools with mean student/teacher ratio, schools with a library, or
schools without a library. 𝜏2 represents the variation in LATE estimates associated with
preferring a school away from the mean, or the difference between schools with or without a
library. All models control for student demographic characteristics and prior student
achievement.
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Table 2.8: Variation in ELA LATE estimates by measures of school resources, 2013-14
n
First Stage
LATE
(1)
(2)
(3)
Full-Time Equivalents Per Grade
Lottery
τ1
1,351
0.70***
-0.08
(0.03)
(0.08)
Interaction
τ2
0.69***
0.03
(0.07)
(0.06)
F-statistics
Enrollment
71.35
Interaction
25.92
Student/Teacher Ratio
Lottery
τ1
1,351
0.71***
-0.11
(0.03)
(0.08)
Interaction
τ2
0.59***
0.03
(0.07)
(0.03)
F-statistics
Enrollment
64.65
Interaction
9.61
Library or Media Center
Schools with a library (A)
τ1
1,127
0.72***
-0.03
(0.06)
(0.08)
Schools without a library (B)
τ1
224
-0.38**
(0.17)
Difference (A – B)
τ2
0.67***
0.35*
(0.03)
(0.20)
F-statistics
Enrollment
60.39
Interaction
47.01
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a school with mean full-time
equivalents per grade, schools with mean student/teacher ratio, schools with a library, or
schools without a library. 𝜏2 represents the variation in LATE estimates associated with
preferring a school away from the mean, or the difference between schools with or without a
library. All models control for student demographic characteristics and prior student
achievement.
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Table 2.9: Variation in math LATE estimates by measures of school resources, 2012-13
n
First Stage
LATE
(1)
(2)
(3)
Full-Time Equivalents Per Grade
Lottery
τ1
1,503
0.78***
-0.54***
(0.03)
(0.08)
Interaction
τ2
0.69***
0.14**
(0.07)
(0.06)
F-statistics
Enrollment
74.25
Interaction
29.46
Student/Teacher Ratio
Lottery
τ1
1,503
0.78***
-0.55***
(0.03)
(0.09)
Interaction
τ2
0.60***
0.00
(0.07)
(0.03)
F-statistics
Enrollment
77.47
Interaction
11.03
Library or Media Center
Schools with a library (A)
τ1
1,248
0.73***
-0.57***
(0.06)
(0.09)
Schools without a library (B)
τ1
255
-0.57**
(0.26)
Difference (A – B)
τ2
0.78***
0.02
(0.03)
(0.28)
F-statistics
Enrollment
70.03
Interaction
59.72
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a school with mean full-time
equivalents per grade, schools with mean student/teacher ratio, schools with a library, or
schools without a library. 𝜏2 represents the variation in LATE estimates associated with
preferring a school away from the mean, or the difference between schools with or without a
library. All models control for student demographic characteristics and prior student
achievement.
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Table 2.10: Variation in math LATE estimates by measures of school resources, 2013-14
n
First Stage
LATE
(1)
(2)
(3)
Full-Time Equivalents Per Grade
Lottery
τ1
1,350
0.70***
-0.20**
(0.03)
(0.10)
Interaction
τ2
0.69***
0.08
(0.07)
(0.09)
F-statistics
Enrollment
69.95
Interaction
25.94
Student/Teacher Ratio
Lottery
τ1
1,350
0.71***
0.25**
(0.03)
(0.10)
Interaction
τ2
0.59***
0.03
(0.07)
(0.03)
F-statistics
Enrollment
65.01
Interaction
9.06
Library or Media Center
Schools with a library (A)
τ1
1,127
0.72***
-0.13
(0.06)
(0.09)
Schools without a library (B)
τ1
223
-0.83***
(0.29)
Difference (A – B)
τ2
0.67***
0.73**
(0.03)
(0.31)
Enrollment
58.80
Interaction
45.99
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a school with mean full-time
equivalents per grade, schools with mean student/teacher ratio, schools with a library, or
schools without a library. 𝜏2 represents the variation in LATE estimates associated with
preferring a school away from the mean, or the difference between schools with or without a
library. All models control for student demographic characteristics and prior student
achievement.
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Table 2.11: Variation in ELA LATE estimates by instructional time, 2012-13
n
First Stage
LATE
(1)
(2)
(3)
School Day Hours
Lottery
τ1
1,504
0.77***
-0.16**
(0.03)
(0.07)
Interaction
τ2
0.61***
0.03
(0.05)
(0.12)
F-statistics
Enrollment
68.09
Interaction
23.71
School Year Days
Lottery
τ1
1,504
0.77***
-0.16**
(0.03)
(0.06)
Interaction, per 10 days
τ2
0.80***
-0.02
(0.08)
(0.09)
F-statistics
Enrollment
71.34
Interaction
19.75
Total Instructional Hours
Lottery
τ1
1,504
0.77***
-0.16**
(0.03)
(0.07)
Interaction, per 100 hours
τ2
0.65***
0.01
(0.07)
(0.06)
F-statistics
Enrollment
69.29
Interaction
18.91
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a school with mean school day hours,
school year days, or total instructional hours. 𝜏2 represents the variation in LATE estimates
associated with preferring a school away from the mean. All models control for student
demographic characteristics and prior student achievement.
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Table 2.12: Variation in ELA LATE estimates by instructional time, 2013-14
n
First Stage
LATE
(1)
(2)
(3)
School Day Hours
Lottery
τ1
1,351
0.69***
-0.10
(0.03)
(0.08)
Interaction
τ2
0.62***
0.18
(0.05)
(0.11)
F-statistics
Enrollment
61.72
Interaction
19.95
School Year Days
Lottery
τ1
1,351
0.69***
-0.09
(0.03)
(0.08)
Interaction, per 10 days
τ2
0.75***
0.05
(0.11)
(0.18)
F-statistics
Enrollment
59.40
Interaction
9.22
Total Instructional Hours
Lottery
τ1
1,351
0.69***
-0.10
(0.03)
(0.08)
Interaction, per 100 hours
τ2
0.67***
0.08
(0.07)
(0.05)
F-statistics
Enrollment
62.73
Interaction
15.32
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a school with mean school day hours,
school year days, or total instructional hours. 𝜏2 represents the variation in LATE estimates
associated with preferring a school away from the mean. All models control for student
demographic characteristics and prior student achievement.
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Robustness checks
As a test for the robustness of our findings, we conduct our analysis with an analytical
sample of students that did not necessarily have baseline test scores (“No Baseline” sample).
While controlling for baseline achievement may allow us to measure variation in LSP impacts
more precisely, waiving this requirement increased our sample size to 2,210 students. Full results
for the NB sample can be found in Appendix 2B. The following mediators of LSP achievement
impacts from our main analysis are robust to our NB sample: total K-12 enrollment on math
impacts in both years, FTEs per grade on math impacts in the first year, having a library on math
impacts in the second year, being in an urban setting on math impacts in the second year, and the
proportion of the student body that identifies as African-American on ELA impacts in the second
year. The following mediators of LSP achievement impacts from our NBA sample are not
confirmed in our BA sample: tuition on math impacts in the second year, having a library on
ELA impacts in the second year, school day hours on math impacts in both years, total
instructional hours on math impacts in both years, Great Schools review on math impacts in the
first year, and proportion of student body receiving scholarships on ELA impacts in the second
year.
Conclusion
Much empirical research has focused on the effects of private school choice programs on
student achievement. Evidence suggests these average effects can vary across student
characteristics, however patterns of variation are not consistent across programs. There is little
research that demonstrates how school characteristics can mediate school choice outcomes. We
address this gap in the literature by exploring effect heterogeneity across school characteristics
for students participating in the Louisiana Scholarship Program (LSP).
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Table 2.13: Variation in math LATE estimates by instructional time, 2012-13
n
First Stage
LATE
(1)
(2)
(3)
School Day Hours
Lottery
τ1
1,503
0.77***
-0.57***
(0.03)
(0.08)
Interaction
τ2
0.61***
0.22**
(0.05)
(0.11)
F-statistics
Enrollment
64.27
Interaction
23.44
School Year Days
Lottery
τ1
1,503
0.77***
-0.55***
(0.03)
(0.08)
Interaction, per 10 days
τ2
0.80***
0.03
(0.08)
(0.12)
F-statistics
Enrollment
66.77
Interaction
16.48
Total Instructional Hours
Lottery
τ1
1,503
0.77***
-0.56***
(0.03)
(0.08)
Interaction, per 100 hours
τ2
0.65***
0.10*
(0.07)
(0.05)
F-statistics
Enrollment
65.22
Interaction
18.78
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a school with mean school day hours,
school year days, or total instructional hours. 𝜏2 represents the variation in LATE estimates
associated with preferring a school away from the mean. All models control for student
demographic characteristics and prior student achievement.
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Table 2.14: Variation in math LATE estimates by instructional time, 2013-14
n
First Stage
LATE
(1)
(2)
(3)
School Day Hours
Lottery
τ1
1,350
0.69***
-0.23**
(0.03)
(0.10)
Interaction
τ2
0.62***
0.28**
(0.05)
(0.14)
F-statistics
Enrollment
60.02
Interaction
19.56
School Year Days
Lottery
τ1
1,350
0.69***
-0.22**
(0.03)
(0.10)
Interaction, per 10 days
τ2
0.75***
0.14
(0.11)
(0.21)
F-statistics
Enrollment
57.71
Interaction
6.94
Total Instructional Hours
Lottery
τ1
1,350
0.69***
-0.23**
(0.03)
(0.10)
Interaction, per 100 hours
τ2
0.67***
0.14**
(0.07)
(0.07)
F-statistics
Enrollment
60.74
Interaction
14.55
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a school with mean school day hours,
school year days, or total instructional hours. 𝜏2 represents the variation in LATE estimates
associated with preferring a school away from the mean. All models control for student
demographic characteristics and prior student achievement.
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Table 2.15: Variation in ELA LATE estimates by miscellaneous school characteristics, 201213
n
First Stage
LATE
(1)
(2)
(3)
Religious (A)
τ1
1,495
0.65***
-0.16**
(0.05)
(0.06)
Non-religious (B)
τ1
277
-0.29
(0.20)
Difference (A – B)
τ2
0.78***
0.13
(0.03)
(0.20)
F-statistics
Enrollment
86.15
Interaction
38.82
Catholic (C)
τ1
927
0.77***
-0.18*
(0.03)
(0.10)
Non-Catholic (D)
τ1
845
-0.18**
(0.07)
Difference (C – D)
τ2
0.73***
0.01
(0.04)
(0.11)
F-statistics
Enrollment
86.15
Interaction
38.82
Urban (E)
τ1
875
0.72***
-0.18**
(0.03)
(0.09)
Non-urban (F)
τ1
897
-0.18**
(0.09)
Difference (E – F)
τ2
0.78***
0.00
(0.04)
(0.12)
F-statistics
Enrollment
91.15
Interaction
33.64
% African-American
Lottery
τ1
1,504
0.81***
-0.09
(0.03)
(0.08)
Interaction, per 10pp
τ2
0.68***
-0.03
(0.04)
(0.03)
F-statistics
Enrollment
81.21
Interaction
32.68
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Table 2.15 (Cont.)
n
(1)
% LSP
Lottery

τ1

1,503

First Stage
(2)

LATE
(3)

0.80***
-0.54***
(0.03)
(0.10)
Interaction, per 10pp
τ2
0.64***
-0.01
(0.04)
(0.04)
F-statistics
Enrollment
70.39
Interaction
23.43
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a religious/non-sectarian school,
preferring a Catholic/non-Catholic school, or preferring a school with mean % of the student
body identifying as African-American or receiving an LSP voucher. 𝜏2 represents the variation
in LATE estimates. All models control for student demographic characteristics and prior
student achievement.
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Table 2.16: Variation in ELA LATE estimates by miscellaneous school characteristics, 201314
n
First Stage
LATE
(1)
(2)
(3)
Religious (A)
τ1
1,494
0.65***
-0.55***
(0.05)
(0.08)
Non-religious (B)
τ1
278
-0.71***
(0.26)
Difference (A – B)
τ2
0.78***
0.16
(0.03)
(0.27)
F-statistics
Enrollment
79.90
Interaction
37.75
Catholic (C)
τ1
927
0.77***
-0.67***
(0.03)
(0.12)
Non-Catholic (D)
τ1
845
-0.47***
(0.11)
Difference (C – D)
τ2
0.73***
-0.20
(0.04)
(0.16)
F-statistics
Enrollment
79.90
Interaction
37.75
Urban (E)
τ1
874
0.72***
-0.47***
(0.03)
(0.11)
Non-urban (F)
τ1
898
0.68***
(0.12)
Difference (E – F)
τ2
0.78***
0.21
(0.04)
(0.16)
F-statistics
Enrollment
83.94
Interaction
33.24
% African-American
Lottery
τ1
1,503
0.81***
-0.58***
(0.03)
(0.09)
Interaction, per 10pp
τ2
0.68***
0.01
(0.04)
(0.03)
F-statistics
Enrollment
77.20
Interaction
30.49
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Table 2.16 (Cont.)
n
(1)
% LSP
Lottery

τ1

1,318

First Stage
(2)

LATE
(3)

0.76***
0.06
(0.03)
(0.11)
Interaction, per 10pp
τ2
0.60***
-0.10*
(0.05)
(0.06)
F-statistics
Enrollment
66.22
Interaction
19.29
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a religious/non-sectarian school,
preferring a Catholic/non-Catholic school, or preferring a school with mean % of the student
body identifying as African-American or receiving an LSP voucher. 𝜏2 represents the variation
in LATE estimates. All models control for student demographic characteristics and prior
student achievement.
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Table 2.17: Variation in math LATE estimates by miscellaneous school characteristics, 201213
n
First Stage
LATE
(1)
(2)
(3)
Religious (A)
τ1
1,494
0.65***
-0.55***
(0.05)
(0.08)
Non-religious (B)
τ1
278
-0.71***
(0.26)
Difference (A – B)
τ2
0.78***
0.16
(0.03)
(0.27)
F-statistics
Enrollment
79.90
Interaction
37.75
Catholic (C)
τ1
927
0.77***
-0.67***
(0.03)
(0.12)
Non-Catholic (D)
τ1
845
-0.47***
(0.11)
Difference (C – D)
τ2
0.73***
-0.20
(0.04)
(0.16)
F-statistics
Enrollment
79.90
Interaction
37.75
Urban (E)
τ1
874
0.72***
-0.47***
(0.03)
(0.11)
Non-urban (F)
τ1
898
-0.68***
(0.12)
Difference (E – F)
τ2
0.78***
0.21
(0.04)
(0.16)
F-statistics
Enrollment
83.94
Interaction
33.24
% African-American
Lottery
τ1
1,503
0.81***
-0.58***
(0.03)
(0.09)
Interaction, per 10pp
τ2
0.68***
0.01
(0.04)
(0.03)
F-statistics
Enrollment
77.20
Interaction
30.49
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Table 2.17 (Cont.)
n
(1)
% LSP
Lottery

τ1

1,504

First Stage
(2)

LATE
(3)

0.80***
-0.16**
(0.03)
(0.08)
Interaction, per 10pp
τ2
0.64***
0.00
(0.04)
(0.03)
F-statistics
Enrollment
73.92
Interaction
25.32
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a religious/non-sectarian school,
preferring a Catholic/non-Catholic school, or preferring a school with mean % of the student
body identifying as African-American or receiving an LSP voucher. 𝜏2 represents the variation
in LATE estimates. All models control for student demographic characteristics and prior
student achievement.
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Table 2.18: Variation in math LATE estimates by miscellaneous school characteristics, 201314
n
First Stage
LATE
(1)
(2)
(3)
Religious (A)
τ1
1,340
0.55***
-0.22**
(0.06)
(0.10)
Non-religious (B)
τ1
210
-0.30
(0.28)
Difference (A – B)
τ2
0.69***
0.08
(0.03)
(0.29)
F-statistics
Enrollment
61.77
Interaction
54.80
Catholic (C)
τ1
848
0.68***
-0.35***
(0.04)
(0.12)
Non-Catholic (D)
τ1
702
-0.10
(0.15)
Difference (C – D)
τ2
0.65***
-0.25
(0.04)
(0.19)
F-statistics
Enrollment
58.39
Interaction
32.43
Urban (E)
τ1
798
0.65***
-0.04
(0.03)
(0.11)
Non-urban (F)
τ1
752
-0.42***
(0.13)
Difference (E – F)
τ2
0.68***
0.39***
(0.04)
(0.17)
F-statistics
Enrollment
60.25
Interaction
25.35
% African-American
Lottery
τ1
1,350
0.76***
-0.13
(0.03)
(0.12)
Interaction, per 10pp
τ2
0.67***
-0.03
(0.04)
(0.03)
F-statistics
Enrollment
71.04
Interaction
28.32
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Table 2.18 (Cont.)
n
(1)
% LSP
Lottery

τ1

1,317

First Stage
(2)

LATE
(3)

0.76***
-0.08
(0.04)
(0.12)
Interaction, per 10pp
τ2
0.60***
-0.09
(0.05)
(0.07)
F-statistics
Enrollment
64.96
Interaction
18.33
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a religious/non-sectarian school,
preferring a Catholic/non-Catholic school, or preferring a school with mean % of the student
body identifying as African-American or receiving an LSP voucher. 𝜏2 represents the variation
in LATE estimates. All models control for student demographic characteristics and prior
student achievement.

90
We do not consistently find evidence of mediation that is robust across two analytical
sample specifications. Our most consistent evidence suggests that math impacts were positively
associated with the school characteristics of larger enrollment, more FTEs per grade, having a
library, and being in an urban setting. Program impacts in ELA were negatively associated with
the school characteristic of a higher proportion of the student body identifying as AfricanAmerican. Overall, these school characteristics tend to mediate math outcomes more so than
ELA outcomes, perhaps because program impacts on math outcomes varied more widely (Mills,
2015; Mills & Wolf, 2017a, 2017b, 2019; Abdulkadiroğlu, Pathak, & Walters, 2018). Several of
these findings support the market-based philosophy that undergirds parental school choice. The
achievement impacts of the LSP were better for students who sought enrollment in private
schools with greater customer demand (larger enrollments), more resources (FTEs, library), and
that operated in a more competitive market setting (urban).
These findings should be interpreted conservatively. We cannot control for unobserved
student characteristics that led students to prefer certain types of schools over others. As twothirds of Louisiana private schools elected not to participate in the program, data range
restriction limits our ability to detect mediation across many of these school characteristics. We
do not find evidence that ELA or math outcomes varied consistently across some school
characteristics, including tuition, Great Schools review score, student/teacher ratio, school day
hours, total instructional hours, and proportion of students enrolled using an LSP scholarship.
More research on the school factors that mediate private school choice impacts would be
welcome.
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Appendix A—Data and Methodology
We focus in this paper on describing how the impact on achievement after the first four
years of using an LSP scholarship to attend a private school varied across different school
settings for the 2012-13 cohort. In doing so, we build on two components of an ongoing
evaluation of the LSP: studies examining the impact of the program on participant achievement
(Mills 2015; Mills and Wolf 2017a, 2017b, 2019; Abdulkadiroğlu, Pathak, and Walters 2018)
and Sude, DeAngelis, and Wolf’s (2018) examination of the types of private schools that opted
to participate in the LSP. Given the strikingly negative estimates of the program’s effect on
student achievement after one year (Mills 2015; Abdulkadiroğlu, Pathak, and Walters 2018), and
subsequent partial recovery of that lost ground, it is important to determine if and how school
characteristics mediated these outcomes.
Data
The data for this analysis come from several sources. The Louisiana Department of
Education (LDE) provided student-level demographic data, testing data, and application
information for all eligible LSP applicants. This study uses student performance on the Louisiana
state assessments in grades three through eight as our primary outcome measure of interest. The
Louisiana program of assessments offers two alternative assessments for students with
disabilities. Performance on these assessments is excluded from our analysis. All students
participating in the LSP are required to be tested by their private schools, using the state
accountability assessments, for any grade in which the public school system also tests its
students. The 2011-12 (baseline), 2012-13, and 2013-14 assessment data in our study contain
student scores on the Louisiana Educational Assessment Program (LEAP) and Integrated
Louisiana Educational Assessment Program (iLEAP) exams, criterion-referenced tests aligned to
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Louisiana state education standards. While we have state testing data for 2014-15 and 2015-16
but do not report results for these outcome years, as the analysis for those years largely depends
on weak instruments, producing potentially biased and generally statistically insignificant
estimates. For more information on these standardized assessments, see Mills (2015) or Mills
and Wolf (2017b).
The LDE additionally provided information on LSP participating schools, which we have
supplemented with data from the Private School Universe Survey (PSS) and reviews of school
websites. The PSS is a biennial survey intended to collect data on all private schools in the
United States meeting the National Center for Education Statistics definition of private schools.
While the intent is to be comprehensive, the survey does not include data for all private schools
in Louisiana or participating in the LSP. We use data from the 2013-14 PSS to conduct our
analysis. For more information, see Sude, DeAngelis, and Wolf (2018).
Finally, when available, we supplement these data sources with information from school
websites, as well as reviews of schools posted on Great Schools. These reviews are averaged
together and weighted by the number of reviews.
Priority categories in the Louisiana Scholarship Program
Initially created as a pilot program in New Orleans in 2008, the Louisiana State
Legislature expanded the program statewide for the 2012-13 school year by passing Act 2 in
2012. The program is limited to students (1) with family income at or below 250 percent of the
federal poverty line who also are (2) entering kindergarten or attending a public school that was
graded C, D, or F for the prior school year according to the state’s school accountability system
or a school in the Recovery School District (RSD). During the years covering this report, 201213 through 2015-16, the RSD included most of the public schools in the city of New Orleans,
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several in Baton Rouge, and a single school in Shreveport, Louisiana. In the program’s first year,
9,736 students were eligible applicants, a majority of them outside New Orleans.
Eligible applicants to the 2012-13 cohort could list up to five private school preferences
when applying to the program. The Louisiana Department of Education then used a matching
algorithm similar to the deferred acceptance lottery used in New York City (Abdulkadiroğlu,
Pathak, and Roth 2005) to allocate LSP scholarships to students. The algorithm prevents gaming,
incentivizing families to reveal their true school preference rankings. It attempts to place students
into their top ranked school while accounting for placement priorities.
The LSP scholarships are awarded according to the following guidelines. First, students
with disabilities and “multiple birth siblings,” siblings who are twins, triplets, etc., are manually
awarded LSP scholarships if there is available space at their preferred school. Remaining
students are assigned one of six priorities:
•

Priority 1 – Students who received LSP scholarships in the prior school year who
are applying to the same school;

•

Priority 2 – Non-multiple birth siblings of Priority 1 awardees in the current
round;

•

Priority 3 – Students who received LSP scholarships in the prior school year who
are applying to a different school;

•

Priority 4 – New applicants who attended public schools that received a “D” or
“F” grade in Louisiana’s school accountability system at baseline;

•

Priority 5 – New applicants who attended public schools that received a “C”
grade;
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•

Priority 6 – New applicants who are applying to kindergarten. See Mills and Wolf
(2017a) for further information on the LSP matching process.

Oversubscription lotteries occurred when there were more students applying to a given
grade in a given school who were members of the same priority category than seats available
(Mills and Wolf 2017a). In cases of oversubscription to a specific school in the program, the LSP
matching algorithm randomly assigns students to receive or not to receive an LSP private school
placement to that particular school. Recent evaluations of the Louisiana Scholarship Program use
these oversubscription lotteries for students’ first-choice schools to estimate the impact of LSP
scholarship usage on student achievement. Separate studies examining achievement impacts after
one year report statistically significant negative impacts of voucher usage on student
achievement in reading, math, science, and social studies (Mills 2015; Abdulkadiroğlu, Pathak
and Walters 2018). These negative effects diminish over time, with math effects roughly halved
after two years (Mills and Wolf 2017a) and not statistically significant after three years (Mills
and Wolf 2017b). However, effect estimates on both ELA and math become negative again in
the fourth year (Mills and Wolf 2019). The results are heterogeneous based on moderator
characteristics, with negative effects persisting for younger students in math and statistically
significant positive effects observed for students performing in the bottom third of the ELA
distribution at baseline (Mills and Wolf 2017b).
Analytical strategy
Our analysis builds on the work of Mills (2015) and Mills and Wolf (2017a) which
leverage oversubscription lotteries occurring during the process of matching LSP applicants to
schools for the 2012-13 school year. The analyses use the outcome of oversubscription lotteries
as an instrument to predict actual enrollment in an LSP school, and use predicted enrollment to
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produce unbiased estimates of the program’s Local Average Treatment Effect (LATE) on student
achievement (Cowen 2008; Angrist and Pischke 2009; Mills and Wolf 2017b, 2019).
We use two stage least squares (2SLS) as the specific functional form of our instrumental
variables (IV) analysis, introducing interactions of predicted LSP enrollment with school
characteristics:
(1a)

𝑈𝑖 = ∑𝜋𝑗1 𝑅𝑗𝑖 + 𝛿11 𝑇𝑖 + 𝛿21 (𝑇𝑖 × 𝑆𝑖 ) + 𝑋𝑖 ′𝛽 + 𝑢𝑖1

(1b)

(𝑈𝑖 × 𝑆𝑖 ) = ∑𝜋𝑗1 𝑅𝑗𝑖 + 𝛿12 𝑇𝑖 + 𝛿22 (𝑇𝑖 × 𝑆𝑖 ) + 𝑋𝑖 ′𝛽 + 𝑢𝑖2

(2)

̂𝑖 + 𝜏2 (𝑈̂
𝐴𝑖 = ∑𝛼𝑗 𝑅𝑗𝑖 + 𝜏1 𝑈
𝑖 × 𝑆𝑖 ) + 𝑋𝑖 ′𝛾 + 𝜖𝑖

where i denotes student, j denotes first-choice school lottery, and 𝑈𝑖 indicates if a student used an
LSP scholarship to enroll in an LSP-participating private school in the 2012-13 school year.
Prior evaluations of school voucher programs have examined enrollment effects in several ways.
For example, Mayer et al. (2002) define enrollment as being “consistently enrolled in a private
school,” while Rouse (1998) defines enrollment as the number of years enrolled in an attempt to
capture potential dosage effects. For our analysis, a student is considered part of the treatment
sample if they enroll in a private school using an awarded LSP scholarship. A student continues
to be part of the treatment group in the second year if they enrolled in the first year, even if they
do not continue in the program. By defining enrollment as “ever attending a private school,” our
study falls in line with the Wolf et al. (2013) evaluation of the DC Opportunity Scholarship
Program.
Our model also includes 𝑅𝑖 , a fixed effect for a student’s first-choice school lottery. We
include a fixed effect for first-choice school lottery to account for differing probabilities of
success across lotteries (Gerber and Green 2012). Students were less likely to be awarded an LSP
scholarship if the ratio of applicants to available seats is relatively high. By using fixed effects,
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we are essentially comparing lottery winners and losers within the same first-choice school strata
to calculate unbiased estimates of the effect of being randomly offered an LSP scholarship. The
approach is comparable to analyzing the impact of hundreds of “mini-experiments” and
aggregating the results across them.
Our final control covariates include 𝑇𝑖 , which indicates if a student received an LSP
scholarship to their first-choice school; 𝐴𝑖 , standardized student mathematics or ELA
achievement in year one or two of the program, standardized using distributional parameters of
outcomes from the control group; and 𝑋𝑖 ′ is a vector of student characteristics, including
achievement, collected either at baseline (2011-12) or from the student’s LSP application form.
Finally, 𝑆𝑖 represents a particular school characteristic of interest. We use three measures
of school quality (tuition, total K-12 enrollment, and average weighted Great Schools review),
three measures of school resources (full-time equivalents per grade, student/teacher ratio, and a
variable indicating whether or not a school has a library), three measures of instructional time
(school hours per day, school days per year, and total instructional hours per year), and five
measures of school culture or mission (religious, Catholic, urban, proportion of the student
population identifying as African-American, and proportion of the student body using an LSP
scholarship).
The 2SLS procedure first estimates two equations to generate one’s predicted likelihood
of using a scholarship to attend an LSP school (1a) and an interaction of this prediction with the
school characteristic of interest (1b). These predicted values are then used to produce unbiased
estimates of the distribution of LATEs across school characteristics (2). The 2SLS procedure
effectively treats students who lose their first-choice lottery but go on to win an LSP to a lower
school preference as control-group crossovers. The result is an unbiased estimate of the effect of
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using a LSP scholarship to attend one’s first-choice school for those who both faced and
complied with their lottery assignment for placement in their first-choice school (Bloom and
Unterman 2014).
The estimate 𝝉𝟏 indicates the experimental impact of using an LSP scholarship to attend a
private school that does not have characteristic 𝑆𝑖 . Adding 𝝉𝟏 and 𝝉𝟐 provides the experimental
impact of using an LSP scholarship to attend a private school that does have characteristic 𝑆𝑖 . 𝝉𝟐
itself estimates the difference in the LSP effect between students randomly placed in a private
school with characteristic 𝑆𝑖 and students randomly placed in a private school without
characteristic 𝑆𝑖 . The significance test on 𝝉𝟐 determines if the impact of the LSP is
heterogeneous or not with respect to characteristic 𝑆𝑖 . We additionally account for nesting of
students within lotteries with cluster-adjusted bootstrapped standard errors (Angrist and Pischke
2009).
One weakness of our analysis is that it instruments for two endogenous regressors
(enrollment and the enrollment-school characteristic interaction) using arguably one source of
exogeneity (the LSP lottery, itself as it predicts enrollment and interacted with 𝑆𝑖 as it predicts
the enrollment-school characteristic interaction). While our models satisfy the overidentifying
assumption required for instrument variables (IV) analysis, there are concerns about using IV
analysis in a setting with multiple endogenous regressors.
Furthermore, effect estimates should be interpreted conservatively given the
heteroskedastic structure of our error term due to lottery clusters. Since Staiger and Stock (1997)
advised a rule of thumb for instrumental variables analysis, further literature has been developed
for both homoskedastic (Stock and Yogo 2005) and heteroskedastic settings (Montiel Olea and
Pflueger 2013; Montiel Olea, Pflueger, and Wang 2013; Andrews, Stock, and Sun 2018). This
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research encourages the calculation of effective F-statistics (FEFF), as even our bootstrapping of
the standard errors does not sufficiently correct for problems introduced by multiple endogenous
regressors. However, no industry-wide consensus has been formed on how to deal with multiple
endogenous regressors in a heteroskedastic setting with panel data.
In the case where random assignment is conducted on a site-by-site basis, Gennetian,
Bos, and Morris (2002) recommend using site-lottery interactions as the sole instrument to
estimate the program effect of a particular site, rather than using both lottery and site-lottery
interactions as instruments. In the case of the LSP, the site of random assignment is the riskset in
which the number of students of the same priority category preferring a particular school exceeds
the number of available seats in that school. By grouping combinations of these risksets by firstpreference school characteristic 𝑆𝑖 , it is possible to calculate the LATE for using an LSP
scholarship to enroll in an LSP school with characteristic 𝑆𝑖 . LATE estimates are identical
whether using only lottery-mediator interactions (Gennetian, Bos, and Morris’ recommended
specification) or using both lottery and lottery-mediator interactions (our preferred specification)
as instruments. The advantage of using both lottery and lottery-mediator instruments is that it
allows for a non-experimental statistical test to compare different lottery groups (e.g., students
preferring schools with 𝑆𝑖 against those preferring schools without 𝑆𝑖 ).
Therefore, as LSP lotteries were conducted across risksets, additional instruments can be
created “by interacting the random assignment treatment variable with a variable representing
each of the sites” (Gennetian, Bos, and Morris 2002, p. 21). Doing so allows for “an analysis in
which variation in the implementation of the program is used to identify the various pathways
through which the program affected the outcomes” (Gennetian, Bos, and Morris 2002, p. 21).
This approach would take the form:

107
(3)

(𝑈𝑖 × 𝑃𝑖 ) = ∑𝜋𝑗1 𝑅𝑗𝑖 + 𝛿12 (𝑇𝑖 × 𝑃𝑖 ) + 𝑋𝑖 ′𝛽 + 𝑢𝑖2

(4)

𝐴𝑖 = ∑𝛼𝑗 𝑅𝑗𝑖 + 𝜏1 (𝑈̂
× 𝑃𝑖 ) + 𝑋𝑖 ′𝛾 + 𝜖𝑖

where 𝑃𝑖 represents program implementation at each of the sites. In the case of the LSP, the
“sites” at which lotteries were conducted were in risksets for students of the same priority
category choosing the same first preference school, if the number of applicants exceeded the
number of available seats.
By grouping lotteries by schools that share a particular characteristic 𝑆𝑖 , it is possible to
estimate the Local Average Treatment Effect for students preferring schools with 𝑆𝑖 , calculating
bootstrapped standard errors to account for clustering within riskset. This strategy is similar to
the estimation of LATEs for overall LSP impacts student accounts across multiple randomization
“sites” and takes the form:
(5)

(𝑈𝑖 × 𝑆𝑖 ) = ∑𝜋𝑗1 𝑅𝑗𝑖 + 𝛿12 (𝑇𝑖 × 𝑆𝑖 ) + 𝑋𝑖 ′𝛽 + 𝑢𝑖2

(6)

𝐴𝑖 = ∑𝛼𝑗 𝑅𝑗𝑖 + 𝜏1 (𝑈̂
× 𝑆𝑖 ) + 𝑋𝑖 ′𝛾 + 𝜖𝑖

In equation 6, the estimate 𝝉𝟏 represents the experimental impact of using an LSP scholarship to
attend an LSP school with 𝑆𝑖 . As Gennetian, Bos, and Morris (2002) recommend, this model
includes only the lottery-mediator interaction and not the random assignment treatment variable.
Estimates for 𝝉𝟏 in equation (6) are equivalent to the estimates for 𝝉𝟏 (for schools without
𝑆𝑖 ) or the linear combination 𝝉𝟏 + 𝝉𝟐 (for schools with 𝑆𝑖 ) in equation (2). The advantage of the
functional form of equation (2) is that parsing estimates for 𝝉𝟏 and 𝝉𝟐 allows for a statistical test
comparing the effect of preferring a school with 𝑆𝑖 against the effect of preferring a school
without 𝑆𝑖 , the estimate for 𝝉𝟐 . This test is non-experimental, as we cannot control for
unobserved factors that led some students to prefer schools with 𝑆𝑖 and others to prefer schools
without 𝑆𝑖 .
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“No Baseline Assessment” versus “Baseline Assessment” Samples
Our main analysis controls for students’ baseline achievement. We waive the baseline
testing requirement in our robustness checks, increasing our sample size to 2,210 students
(Appendix 2B). We control for baseline achievement again for our year 3 and year 4 analysis
(Appendix 2C).
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Appendix B—Robustness Checks (No Baseline Sample)
Table B1: Variation in ELA LATE estimates by measures of school quality, 2012-13
n
First Stage
LATE
(1)
(2)
(3)
Tuition
Lottery
τ1
1,569
0.79***
-0.18**
(0.03)
(0.08)
Interaction, per $1,000
τ2
0.62***
0.15
(0.05)
(0.10)
F-statistics
Enrollment
106.31
Interaction
33.64
Total K-12 Enrollment
Lottery
τ1
1,610
0.77***
-0.28***
(0.03)
(0.09)
Interaction, per 100 students
τ2
0.75***
0.05
(0.04)
(0.03)
F-statistics
Enrollment
117.90
Interaction
41.83
Great Schools Review
Lottery
τ1
1,321
0.81***
-0.14
(0.03)
(0.11)
Interaction
τ2
0.71***
0.15
(0.04)
(0.17)
F-statistics
Enrollment
94.52
Interaction
70.09
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a school with mean tuition, enrollment,
or Great Schools review. 𝜏2 represents the variation in LATE estimates associated with
preferring a school away from the mean. All models control for student demographic
characteristics.
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Table B2: Variation in ELA LATE estimates by measures of school quality, 2013-14
n
First Stage
LATE
(1)
(2)
(3)
Tuition
Lottery
τ1
1,724
0.71***
-0.10
(0.03)
(0.09)
Interaction, per $1,000
τ2
0.57***
0.04
(0.05)
(0.10)
F-statistics
Enrollment
86.69
Interaction
19.57
Total K-12 Enrollment
Lottery
τ1
1,765
0.67***
-0.18**
(0.02)
(0.08)
Interaction, per 100 students
τ2
0.74***
0.08**
(0.04)
(0.04)
F-statistics
Enrollment
95.00
Interaction
42.29
Great Schools Review
Lottery
τ1
1,454
0.71***
-0.06
(0.03)
(0.10)
Interaction
τ2
0.76***
0.07
(0.04)
(0.16)
F-statistics
Enrollment
92.46
Interaction
89.19
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a school with mean tuition, enrollment,
or Great Schools review. 𝜏2 represents the variation in LATE estimates associated with
preferring a school away from the mean. All models control for student demographic
characteristics.
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Table B3: Variation in math LATE estimates by measures of school quality, 2012-13
n
First Stage
LATE
(1)
(2)
(3)
Tuition
Lottery
τ1
1,570
0.79***
-0.47***
(0.03)
(0.09)
Interaction, per $1,000
τ2
0.62***
0.16
(0.05)
(0.11)
F-statistics
Enrollment
106.40
Interaction
33.17
Total K-12 Enrollment
Lottery
τ1
1,611
0.77***
-0.61***
(0.03)
(0.09)
Interaction, per 100 students
τ2
0.75***
0.12***
(0.04)
(0.03)
F-statistics
Enrollment
117.97
Interaction
41.88
Great Schools Review
Lottery
τ1
1,321
0.81***
-0.53***
(0.03)
(0.13)
Interaction
τ2
0.71***
-0.19
(0.04)
(0.17)
F-statistics
Enrollment
94.52
Interaction
70.09
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a school with mean tuition, enrollment,
or Great Schools review. 𝜏2 represents the variation in LATE estimates associated with
preferring a school away from the mean. All models control for student demographic
characteristics.
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Table B4: Variation in math LATE estimates by measures of school quality, 2013-14
n
First Stage
LATE
(1)
(2)
(3)
Tuition
Lottery
τ1
1,723
0.71***
-0.24**
(0.03)
(0.10)
Interaction, per $1,000
τ2
0.57***
0.15
(0.05)
(0.10)
F-statistics
Enrollment
86.90
Interaction
19.58
Total K-12 Enrollment
Lottery
τ1
1,764
0.67***
-0.39***
(0.02)
(0.10)
Interaction, per 100 students
τ2
0.74***
0.10***
(0.04)
(0.03)
F-statistics
Enrollment
95.21
Interaction
42.28
Great Schools Review
Lottery
τ1
1,453
0.71***
-0.34**
(0.03)
(0.14)
Interaction
τ2
0.76***
-0.13
(0.04)
(0.18)
F-statistics
Enrollment
92.58
Interaction
89.15
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a school with mean tuition, enrollment,
or Great Schools review. 𝜏2 represents the variation in LATE estimates associated with
preferring a school away from the mean. All models control for student demographic
characteristics.

113
Table B5: Variation in ELA LATE estimates by measures of school resources, 2012-13
n
First Stage
LATE
(1)
(2)
(3)
Full-Time Equivalents Per Grade
Lottery
τ1
1,610
0.78***
-0.24***
(0.02)
(0.08)
Interaction
τ2
0.71***
0.10
(0.06)
(0.08)
F-statistics
Enrollment
101.62
Interaction
34.81
Student/Teacher Ratio
Lottery
τ1
1,610
0.78***
-0.25***
(0.03)
(0.08)
Interaction
τ2
0.65***
0.01
(0.05)
(0.02)
F-statistics
Enrollment
95.01
Interaction
19.81
Library or Media Center
Schools with a library (A)
τ1
1,359
0.71***
-0.28***
(0.06)
(0.08)
Schools without a library (B)
τ1
251
-0.14
(0.36)
Difference (A – B)
τ2
0.79***
-0.12
(0.03)
(0.38)
Enrollment
101.87
Interaction
85.09
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a school with mean full-time
equivalents per grade, schools with mean student/teacher ratio, schools with a library, or
schools without a library. 𝜏2 represents the variation in LATE estimates associated with
preferring a school away from the mean, or the difference between schools with or without a
library. All models control for student demographic characteristics.
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Table B6: Variation in ELA LATE estimates by measures of school resources, 2013-14
n
First Stage
LATE
(1)
(2)
(3)
Full-Time Equivalents Per Grade
Lottery
τ1
1,765
0.70***
-0.10
(0.02)
(0.09)
Interaction
τ2
0.70***
0.14*
(0.07)
(0.08)
F-statistics
Enrollment
87.09
Interaction
33.02
Student/Teacher Ratio
Lottery
τ1
1,765
0.68***
-0.16*
(0.03)
(0.09)
Interaction
τ2
0.65***
0.03
(0.05)
(0.03)
F-statistics
Enrollment
75.05
Interaction
18.96
Library or Media Center
Schools with a library (A)
τ1
1,499
0.68***
-0.12
(0.05)
(0.09)
Schools without a library (B)
τ1
266
-0.29
(0.18)
Difference (A – B)
τ2
0.67***
0.18
(0.03)
(0.20)
Enrollment
81.76
Interaction
60.84
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a school with mean full-time
equivalents per grade, schools with mean student/teacher ratio, schools with a library, or
schools without a library. 𝜏2 represents the variation in LATE estimates associated with
preferring a school away from the mean, or the difference between schools with or without a
library. All models control for student demographic characteristics.
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Table B7: Variation in math LATE estimates by measures of school resources, 2012-13
n
First Stage
LATE
(1)
(2)
(3)
Full-Time Equivalents Per Grade
Lottery
τ1
1,611
0.78***
-0.52***
(0.02)
(0.08)
Interaction
τ2
0.71***
0.19***
(0.06)
(0.07)
F-statistics
Enrollment
101.72
Interaction
34.83
Student/Teacher Ratio
Lottery
τ1
1,611
0.78***
-0.54***
(0.03)
(0.09)
Interaction
τ2
0.65***
0.01
(0.05)
(0.03)
F-statistics
Enrollment
95.12
Interaction
19.81
Library or Media Center
Schools with a library (A)
τ1
1,360
0.71***
-0.52***
(0.06)
(0.09)
Schools without a library (B)
τ1
251
-0.70*
(0.38)
Difference (A – B)
τ2
0.79***
0.19
(0.03)
(0.40)
F-statistics
Enrollment
102.01
Interaction
85.26
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a school with mean full-time
equivalents per grade, schools with mean student/teacher ratio, schools with a library, or
schools without a library. 𝜏2 represents the variation in LATE estimates associated with
preferring a school away from the mean, or the difference between schools with or without a
library. All models control for student demographic characteristics.
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Table B8: Variation in math LATE estimates by measures of school resources, 2013-14
n
First Stage
LATE
(1)
(2)
(3)
Full-Time Equivalents Per Grade
Lottery
τ1
1,764
0.70***
-0.29***
(0.02)
(0.11)
Interaction
τ2
0.70***
0.15
(0.07)
(0.09)
F-statistics
Enrollment
87.28
Interaction
33.03
Student/Teacher Ratio
Lottery
τ1
1,764
0.68***
-0.36***
(0.03)
(0.10)
Interaction
τ2
0.65***
0.04
(0.05)
(0.02)
F-statistics
Enrollment
75.24
Interaction
19.00
Library or Media Center
Schools with a library (A)
τ1
1,499
0.68***
-0.26***
(0.05)
(0.09)
Schools without a library (B)
τ1
265
-0.82**
(0.34)
Difference (A – B)
τ2
0.67***
0.57*
(0.03)
(0.35)
F-statistics
Enrollment
82.01
Interaction
60.93
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a school with mean full-time
equivalents per grade, schools with mean student/teacher ratio, schools with a library, or
schools without a library. 𝜏2 represents the variation in LATE estimates associated with
preferring a school away from the mean, or the difference between schools with or without a
library. All models control for student demographic characteristics.
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Table B9: Variation in ELA LATE estimates by instructional time, 2012-13
n
First Stage
LATE
(1)
(2)
(3)
School Day Hours
Lottery
τ1
1,610
0.78***
-0.24***
(0.03)
(0.08)
Interaction
τ2
0.58***
-0.10
(0.05)
(0.12)
F-statistics
Enrollment
99.41
Interaction
26.89
School Year Days
Lottery
τ1
1,610
0.78***
-0.23***
(0.03)
(0.08)
Interaction, per 10 days
τ2
0.64***
0.25
(0.06)
(0.23)
F-statistics
Enrollment
100.61
Interaction
23.51
Total Instructional Hours
Lottery
τ1
1,610
0.78***
-0.25***
(0.02)
(0.08)
Interaction, per 100 hours
τ2
0.59***
-0.01
(0.05)
(0.07)
F-statistics
Enrollment
100.73
Interaction
26.32
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a school with mean school day hours,
school year days, or total instructional hours. 𝜏2 represents the variation in LATE estimates
associated with preferring a school away from the mean. All models control for student
demographic characteristics.
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Table B10: Variation in ELA LATE estimates by instructional time, 2013-14
n
First Stage
LATE
(1)
(2)
(3)
School Day Hours
Lottery
τ1
1,765
0.68***
-0.14
(0.02)
(0.09)
Interaction
τ2
0.60***
0.08
(0.05)
(0.16)
F-statistics
Enrollment
80.87
Interaction
23.47
School Year Days
Lottery
τ1
1,765
0.69***
-0.13
(0.02)
(0.08)
Interaction, per 10 days
τ2
0.47***
0.13
(0.04)
(0.15)
F-statistics
Enrollment
83.60
Interaction
14.93
Total Instructional Hours
Lottery
τ1
1,765
0.68***
-0.14
(0.02)
(0.09)
Interaction, per 100 hours
τ2
0.60***
0.06
(0.04)
(0.08)
F-statistics
Enrollment
87.12
Interaction
22.75
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a school with mean school day hours,
school year days, or total instructional hours. 𝜏2 represents the variation in LATE estimates
associated with preferring a school away from the mean. All models control for student
demographic characteristics.
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Table B11: Variation in math LATE estimates by instructional time, 2012-13
n
First Stage
LATE
(1)
(2)
(3)
School Day Hours
Lottery
τ1
1,611
0.78***
-0.54***
(0.03)
(0.09)
Interaction
τ2
0.58***
0.12
(0.05)
(0.13)
F-statistics
Enrollment
99.55
Interaction
26.91
School Year Days
Lottery
τ1
1,611
0.78***
-0.52***
(0.03)
(0.09)
Interaction, per 10 days
τ2
0.65***
0.20
(0.06)
(0.15)
F-statistics
Enrollment
100.41
Interaction
23.12
Total Instructional Hours
Lottery
τ1
1,611
0.78***
-0.54***
(0.02)
(0.09)
Interaction, per 100 hours
τ2
0.59***
0.09
(0.05)
(0.07)
F-statistics
Enrollment
100.79
Interaction
26.38
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a school with mean school day hours,
school year days, or total instructional hours. 𝜏2 represents the variation in LATE estimates
associated with preferring a school away from the mean. All models control for student
demographic characteristics.
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Table B12: Variation in math LATE estimates by instructional time, 2013-14
n
First Stage
LATE
(1)
(2)
(3)
School Day Hours
Lottery
τ1
1,764
0.68***
-0.34***
(0.02)
(0.11)
Interaction
τ2
0.60***
0.13
(0.05)
(0.14)
F-statistics
Enrollment
81.05
Interaction
23.47
School Year Days
Lottery
τ1
1,764
0.69***
-0.31***
(0.02)
(0.10)
Interaction, per 10 days
τ2
0.47***
0.28*
(0.04)
(0.15)
F-statistics
Enrollment
83.85
Interaction
14.92
Total Instructional Hours
Lottery
τ1
1,764
0.68***
-0.33***
(0.02)
(0.10)
Interaction, per 100 hours
τ2
0.60***
0.10
(0.04)
(0.08)
F-statistics
Enrollment
87.31
Interaction
22.75
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a school with mean school day hours,
school year days, or total instructional hours. 𝜏2 represents the variation in LATE estimates
associated with preferring a school away from the mean. All models control for student
demographic characteristics.
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Table B13: Variation in ELA LATE estimates by miscellaneous school characteristics, 201213
n
First Stage
LATE
(1)
(2)
(3)
Religious (A)
τ1
1,601
0.64***
-0.25***
(0.06)
(0.08)
Non-religious (B)
τ1
274
-0.35
(0.23)
Difference (A – B)
τ2
0.77***
0.10
(0.03)
(0.24)
F-statistics
Enrollment
91.66
Interaction
56.44
Catholic (C)
τ1
964
0.75***
-0.21*
(0.04)
(0.12)
Non-Catholic (D)
τ1
911
-0.33***
(0.10)
Difference (C – D)
τ2
0.75***
0.12
(0.03)
(0.15)
F-statistics
Enrollment
91.66
Interaction
56.44
Urban (E)
τ1
863
0.71***
-0.23***
(0.03)
(0.09)
Non-urban (F)
τ1
1,012
-0.30**
(0.12)
Difference (E – F)
τ2
0.80***
0.08
(0.03)
(0.15)
F-statistics
Enrollment
102.52
Interaction
63.33
% African-American
Lottery
τ1
1,610
0.82***
-0.10
(0.03)
(0.10)
Interaction, per 10pp
τ2
0.67***
-0.07**
(0.03)
(0.03)
F-statistics
Enrollment
104.59
Interaction
32.68
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Table B13 (Cont.)
n
(1)
% LSP
Lottery

τ1

1,610

First Stage
(2)

LATE
(3)

0.83***
-0.21**
(0.03)
(0.09)
Interaction, per 10pp
τ2
0.61***
-0.03
(0.07)
(0.04)
F-statistics
Enrollment
110.90
Interaction
25.54
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a religious/non-sectarian school,
preferring a Catholic/non-Catholic school, or preferring a school with mean % of the student
body identifying as African-American or receiving an LSP voucher. 𝜏2 represents the variation
in LATE estimates. All models control for student demographic characteristics.
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Table B14: Variation in ELA LATE estimates by miscellaneous school characteristics, 201314
n
First Stage
LATE
(1)
(2)
(3)
Religious (A)
τ1
1,754
0.57***
-0.14*
(0.07)
(0.08)
Non-religious (B)
τ1
223
-0.15
(0.27)
Difference (A – B)
τ2
0.67***
0.01
(0.03)
(0.28)
F-statistics
Enrollment
77.26
Interaction
73.20
Catholic (C)
τ1
1,072
0.69***
-0.18*
(0.04)
(0.10)
Non-Catholic (D)
τ1
905
-0.09
(0.12)
Difference (C – D)
τ2
0.65***
-0.09
(0.03)
(0.15)
F-statistics
Enrollment
79.49
Interaction
59.38
Urban (E)
τ1
962
0.63***
-0.11
(0.03)
(0.11)
Non-urban (F)
τ1
1,015
-0.17
(0.11)
Difference (E – F)
τ2
0.71***
0.06
(0.03)
(0.16)
F-statistics
Enrollment
81.97
Interaction
48.99
% African-American
Lottery
τ1
1,765
0.74***
0.05
(0.03)
(0.10)
Interaction, per 10pp
τ2
0.65***
-0.07**
(0.03)
(0.03)
F-statistics
Enrollment
81.48
Interaction
38.60
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Table B14 (Cont.)
n
(1)
% LSP
Lottery

τ1

1,701

First Stage
(2)

LATE
(3)

0.74***
-0.01
(0.03)
(0.10)
Interaction, per 10pp
τ2
0.61***
-0.08
(0.05)
(0.06)
F-statistics
Enrollment
80.08
Interaction
26.01
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a religious/non-sectarian school,
preferring a Catholic/non-Catholic school, or preferring a school with mean % of the student
body identifying as African-American or receiving an LSP voucher. 𝜏2 represents the variation
in LATE estimates. All models control for student demographic characteristics.
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Table B15: Variation in math LATE estimates by miscellaneous school characteristics, 201213
n
First Stage
LATE
(1)
(2)
(3)
Religious (A)
τ1
1,602
0.64***
-0.54***
(0.06)
(0.09)
Non-religious (B)
τ1
275
-0.55**
(0.24)
Difference (A – B)
τ2
0.77***
0.01
(0.03)
(0.25)
F-statistics
Enrollment
91.63
Interaction
56.46
Catholic (C)
τ1
964
0.76***
-0.61***
(0.04)
(0.13)
Non-Catholic (D)
τ1
913
-0.47***
(0.11)
Difference (C – D)
τ2
0.75***
-0.14
(0.03)
(0.16)
F-statistics
Enrollment
91.63
Interaction
56.46
Urban (E)
τ1
863
0.71***
-0.42***
(0.03)
(0.10)
Non-urban (F)
τ1
1,014
-0.65***
(0.12)
Difference (E – F)
τ2
0.80***
0.24
(0.03)
(0.16)
F-statistics
Enrollment
102.41
Interaction
63.35
% African-American
Lottery
τ1
1,611
0.82***
-0.46***
(0.03)
(0.12)
Interaction, per 10pp
τ2
0.67***
-0.04
(0.03)
(0.03)
F-statistics
Enrollment
104.65
Interaction
45.42
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Table B15 (Cont.)
n
(1)
% LSP
Lottery

τ1

1,611

First Stage
(2)

LATE
(3)

0.83***
-0.48***
(0.03)
(0.10)
Interaction, per 10pp
τ2
0.61***
-0.04
(0.07)
(0.04)
F-statistics
Enrollment
110.93
Interaction
25.54
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a religious/non-sectarian school,
preferring a Catholic/non-Catholic school, or preferring a school with mean % of the student
body identifying as African-American or receiving an LSP voucher. 𝜏2 represents the variation
in LATE estimates. All models control for student demographic characteristics.
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Table B16: Variation in math LATE estimates by miscellaneous school characteristics, 201314
n
First Stage
LATE
(1)
(2)
(3)
Religious (A)
τ1
1,753
0.57***
-0.33***
(0.07)
(0.10)
Non-religious (B)
τ1
223
-0.29
(0.33)
Difference (A – B)
τ2
0.67***
-0.05
(0.03)
(0.34)
F-statistics
Enrollment
77.43
Interaction
73.34
Catholic (C)
τ1
1,071
0.69***
-0.49***
(0.04)
(0.14)
Non-Catholic (D)
τ1
905
-0.15
(0.11)
Difference (C – D)
τ2
0.65***
-0.34*
(0.03)
(0.17)
F-statistics
Enrollment
79.71
Interaction
59.60
Urban (E)
τ1
962
0.63***
-0.14
(0.03)
(0.11)
Non-urban (F)
τ1
1,014
-0.50***
(0.14)
Difference (E – F)
τ2
0.71***
0.36**
(0.03)
(0.18)
F-statistics
Enrollment
82.18
Interaction
48.99
% African-American
Lottery
τ1
1,764
0.74***
-0.22*
(0.03)
(0.13)
Interaction, per 10pp
τ2
0.65***
-0.04
(0.03)
(0.03)
F-statistics
Enrollment
81.66
Interaction
38.59

128
Table B16 (Cont.)
n
(1)
% LSP
Lottery

τ1

1,700

First Stage
(2)

LATE
(3)

0.74***
-0.24*
(0.03)
(0.13)
Interaction, per 10pp
τ2
0.61***
-0.04
(0.05)
(0.06)
F-statistics
Enrollment
80.22
Interaction
26.00
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a religious/non-sectarian school,
preferring a Catholic/non-Catholic school, or preferring a school with mean % of the student
body identifying as African-American or receiving an LSP voucher. 𝜏2 represents the variation
in LATE estimates. All models control for student demographic characteristics.
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Appendix C—Analysis Year 3-4, 2014-16 (Baseline Achievement Sample)
Table C1: Variation in ELA LATE estimates by measures of school quality, 2014-15
n
First Stage
LATE
(1)
(2)
(3)
Tuition
Lottery
τ1
985
0.66***
0.08
(0.03)
(0.12)
Interaction, per $1,000
τ2
0.79***
0.02
(0.10)
(0.11)
F-statistics
Enrollment
51.92
Interaction
28.71
Total K-12 Enrollment
Lottery
τ1
1,049
0.64***
0.01
(0.03)
(0.11)
Interaction, per 100 students
τ2
0.67***
0.07
(0.04)
(0.04)
F-statistics
Enrollment
57.04
Interaction
48.23
Great Schools Review
Lottery
τ1
801
0.65***
0.26*
(0.05)
(0.14)
Interaction
τ2
0.73***
0.19
(0.04)
(0.19)
F-statistics
Enrollment
58.34
Interaction
103.82
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a school with mean tuition, enrollment,
or Great Schools review. 𝜏2 represents the variation in LATE estimates associated with
preferring a school away from the mean. All models control for student demographic
characteristics and prior student achievement.
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Table C2: Variation in ELA LATE estimates by measures of school quality, 2015-16
n
First Stage
LATE
(1)
(2)
(3)
Tuition
Lottery
τ1
596
0.64***
-0.03
(0.04)
(0.19)
Interaction, per $1,000
τ2
0.85***
0.06
(0.10)
(0.14)
F-statistics
Enrollment
28.60
Interaction
20.61
Total K-12 Enrollment
Lottery
τ1
632
0.63***
-0.06
(0.04)
(0.17)
Interaction, per 100 students
τ2
0.68***
-0.02
(0.07)
(0.09)
F-statistics
Enrollment
27.82
Interaction
27.67
Great Schools Review
Lottery
τ1
471
0.66***
0.03
(0.06)
(0.24)
Interaction
τ2
0.64***
-0.04
(0.07)
(0.37)
F-statistics
Enrollment
46.52
Interaction
54.25
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a school with mean tuition, enrollment,
or Great Schools review. 𝜏2 represents the variation in LATE estimates associated with
preferring a school away from the mean. All models control for student demographic
characteristics and prior student achievement.
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Table C3: Variation in math LATE estimates by measures of school quality, 2014-15
n
First Stage
LATE
(1)
(2)
(3)
Tuition
Lottery
τ1
984
0.66***
-0.05
(0.03)
(0.15)
Interaction, per $1,000
τ2
0.79***
0.04
(0.10)
(0.10)
F-statistics
Enrollment
50.89
Interaction
28.73
Total K-12 Enrollment
Lottery
τ1
1,048
0.64***
-0.14
(0.03)
(0.11)
Interaction, per 100 students
τ2
0.67***
0.12*
(0.04)
(0.07)
F-statistics
Enrollment
54.99
Interaction
46.55
Great Schools Review
Lottery
τ1
800
0.65***
-0.15
(0.05)
(0.19)
Interaction
τ2
0.73***
-0.28
(0.04)
(0.23)
F-statistics
Enrollment
50.66
Interaction
103.84
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a school with mean tuition, enrollment,
or Great Schools review. 𝜏2 represents the variation in LATE estimates associated with
preferring a school away from the mean. All models control for student demographic
characteristics and prior student achievement.
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Table C4: Variation in math LATE estimates by measures of school quality, 2015-16
n
First Stage
LATE
(1)
(2)
(3)
Tuition
Lottery
τ1
587
0.64***
-0.28
(0.04)
(0.13)
Interaction, per $1,000
τ2
0.84***
-0.04
(0.10)
(0.11)
F-statistics
Enrollment
26.79
Interaction
12.60
Total K-12 Enrollment
Lottery
τ1
623
0.62***
-0.31**
(0.04)
(0.14)
Interaction, per 100 students
τ2
0.68***
0.02
(0.06)
(0.08)
F-statistics
Enrollment
27.09
Interaction
34.89
Great Schools Review
Lottery
τ1
465
0.65***
-0.01
(0.07)
(0.21)
Interaction
τ2
0.65***
0.32
(0.06)
(0.28)
F-statistics
Enrollment
37.14
Interaction
53.94
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a school with mean tuition, enrollment,
or Great Schools review. 𝜏2 represents the variation in LATE estimates associated with
preferring a school away from the mean. All models control for student demographic
characteristics and prior student achievement.
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Table C5: Variation in ELA LATE estimates by measures of school resources, 2014-15
n
First Stage
LATE
(1)
(2)
(3)
Full-Time Equivalents Per Grade
Lottery
τ1
1,049
0.66***
0.09
(0.03)
(0.11)
Interaction
τ2
0.63***
0.13
(0.09)
(0.11)
F-statistics
Enrollment
55.70
Interaction
22.41
Student/Teacher Ratio
Lottery
τ1
1,049
0.66***
0.01
(0.03)
(0.11)
Interaction
τ2
0.56***
0.03
(0.08)
(0.03)
F-statistics
Enrollment
53.65
Interaction
8.26
Library or Media Center
Schools with a library (A)
τ1
891
0.63***
0.02
(0.07)
(0.11)
Schools without a library (B)
τ1
158
-0.01
(1.12)
Difference (A – B)
τ2
0.63***
0.06
(0.03)
(1.12)
Enrollment
50.43
Interaction
45.08
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a school with mean full-time
equivalents per grade, schools with mean student/teacher ratio, schools with a library, or
schools without a library. 𝜏2 represents the variation in LATE estimates associated with
preferring a school away from the mean, or the difference between schools with or without a
library. All models control for student demographic characteristics and prior student
achievement
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Table C6: Variation in ELA LATE estimates by measures of school resources, 2015-16
n
First Stage
LATE
(1)
(2)
(3)
Full-Time Equivalents Per Grade
Lottery
τ1
632
0.65***
-0.07
(0.04)
(0.24)
Interaction
τ2
0.70***
-0.01
(0.05)
(0.23)
F-statistics
Enrollment
34.83
Interaction
37.99
Student/Teacher Ratio
Lottery
τ1
632
0.65***
-0.07
(0.04)
(0.16)
Interaction
τ2
0.59***
0.01
(0.08)
(0.06)
F-statistics
Enrollment
28.71
Interaction
6.65
Library or Media Center
Schools with a library (A)
τ1
533
0.70***
-0.17
(0.10)
(0.17)
Schools without a library (B)
τ1
99
0.18
(3.35)
Difference (A – B)
τ2
0.60***
-0.31
(0.05)
(3.37)
Enrollment
25.43
Interaction
18.40
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a school with mean full-time
equivalents per grade, schools with mean student/teacher ratio, schools with a library, or
schools without a library. 𝜏2 represents the variation in LATE estimates associated with
preferring a school away from the mean, or the difference between schools with or without a
library. All models control for student demographic characteristics and prior student
achievement.
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Table C7: Variation in math LATE estimates by measures of school resources, 2014-15
n
First Stage
LATE
(1)
(2)
(3)
Full-Time Equivalents Per Grade
Lottery
τ1
1,048
0.66***
-0.01
(0.03)
(0.14)
Interaction
τ2
0.63***
0.23
(0.09)
(0.16)
F-statistics
Enrollment
53.81
Interaction
22.76
Student/Teacher Ratio
Lottery
τ1
1,048
0.66***
-0.09
(0.03)
(0.14)
Interaction
τ2
0.56***
0.00
(0.08)
(0.04)
F-statistics
Enrollment
52.89
Interaction
7.83
Library or Media Center
Schools with a library (A)
τ1
890
0.63***
-0.06
(0.07)
(0.14)
Schools without a library (B)
τ1
158
-0.33
(1.58)
Difference (A – B)
τ2
0.63***
0.28
(0.03)
(1.58)
F-statistics
Enrollment
48.74
Interaction
44.72
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a school with mean full-time
equivalents per grade, schools with mean student/teacher ratio, schools with a library, or
schools without a library. 𝜏2 represents the variation in LATE estimates associated with
preferring a school away from the mean, or the difference between schools with or without a
library. All models control for student demographic characteristics and prior student
achievement.
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Table C8: Variation in math LATE estimates by measures of school resources, 2015-16
n
First Stage
LATE
(1)
(2)
(3)
Full-Time Equivalents Per Grade
Lottery
τ1
623
0.65***
-0.27
(0.04)
(0.18)
Interaction
τ2
0.70***
0.08
(0.05)
(0.23)
F-statistics
Enrollment
33.67
Interaction
38.58
Student/Teacher Ratio
Lottery
τ1
623
0.64***
-0.28*
(0.04)
(0.15)
Interaction
τ2
0.59***
-0.03
(0.08)
(0.04)
F-statistics
Enrollment
25.52
Interaction
7.68
Library or Media Center
Schools with a library (A)
τ1
525
0.71***
-0.24*
(0.11)
(0.13)
Schools without a library (B)
τ1
98
-0.45
(96.90)
Difference (A – B)
τ2
0.59***
0.18
(0.05)
(96.74)
F-statistics
Enrollment
23.06
Interaction
17.63
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a school with mean full-time
equivalents per grade, schools with mean student/teacher ratio, schools with a library, or
schools without a library. 𝜏2 represents the variation in LATE estimates associated with
preferring a school away from the mean, or the difference between schools with or without a
library. All models control for student demographic characteristics and prior student
achievement.
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Table C9: Variation in ELA LATE estimates by instructional time, 2014-15
n
First Stage
LATE
(1)
(2)
(3)
School Day Hours
Lottery
τ1
1,049
0.64***
0.04
(0.03)
(0.10)
Interaction
τ2
0.61***
0.16
(0.05)
(0.13)
F-statistics
Enrollment
56.13
Interaction
30.79
School Year Days
Lottery
τ1
1,049
0.65***
0.04
(0.03)
(0.10)
Interaction, per 10 days
τ2
0.81***
0.10
(0.09)
(0.18)
F-statistics
Enrollment
51.40
Interaction
9.12
Total Instructional Hours
Lottery
τ1
1,049
0.64***
0.04
(0.03)
(0.10)
Interaction, per 100 hours
τ2
0.67***
0.08
(0.07)
(0.06)
F-statistics
Enrollment
55.75
Interaction
18.37
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a school with mean school day hours,
school year days, or total instructional hours. 𝜏2 represents the variation in LATE estimates
associated with preferring a school away from the mean. All models control for student
demographic characteristics and prior student achievement.
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Table C10: Variation in ELA LATE estimates by instructional time, 2015-16
n
First Stage
LATE
(1)
(2)
(3)
School Day Hours
Lottery
τ1
632
0.63***
-0.06
(0.04)
(0.16)
Interaction
τ2
0.61***
0.35*
(0.07)
(0.20)
F-statistics
Enrollment
27.17
Interaction
21.33
School Year Days
Lottery
τ1
632
0.63***
-0.09
(0.04)
(0.17)
Interaction, per 10 days
τ2
0.84***
0.21
(0.12)
(0.23)
F-statistics
Enrollment
30.40
Interaction
11.14
Total Instructional Hours
Lottery
τ1
632
0.63***
-0.08
(0.04)
(0.16)
Interaction, per 100 hours
τ2
0.70***
0.15*
(0.12)
(0.09)
F-statistics
Enrollment
28.32
Interaction
17.52
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a school with mean school day hours,
school year days, or total instructional hours. 𝜏2 represents the variation in LATE estimates
associated with preferring a school away from the mean. All models control for student
demographic characteristics and prior student achievement.
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Table C11: Variation in math LATE estimates by instructional time, 2014-15
n
First Stage
LATE
(1)
(2)
(3)
School Day Hours
Lottery
τ1
1,048
0.64***
-0.10
(0.03)
(0.12)
Interaction
τ2
0.61***
0.14
(0.05)
(0.15)
F-statistics
Enrollment
53.71
Interaction
27.75
School Year Days
Lottery
τ1
1,048
0.64***
-0.09
(0.03)
(0.13)
Interaction, per 10 days
τ2
0.81***
0.18
(0.09)
(0.12)
F-statistics
Enrollment
49.33
Interaction
9.05
Total Instructional Hours
Lottery
τ1
1,048
0.64***
-0.10
(0.03)
(0.12)
Interaction, per 100 hours
τ2
0.67***
0.08
(0.07)
(0.06)
F-statistics
Enrollment
53.19
Interaction
16.97
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a school with mean school day hours,
school year days, or total instructional hours. 𝜏2 represents the variation in LATE estimates
associated with preferring a school away from the mean. All models control for student
demographic characteristics and prior student achievement.
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Table C12: Variation in math LATE estimates by instructional time, 2015-16
n
First Stage
LATE
(1)
(2)
(3)
School Day Hours
Lottery
τ1
623
0.62***
-0.30**
(0.04)
(0.14)
Interaction
τ2
0.60***
0.05
(0.07)
(0.17)
F-statistics
Enrollment
24.18
Interaction
22.74
School Year Days
Lottery
τ1
623
0.62***
-0.30**
(0.04)
(0.14)
Interaction, per 10 days
τ2
0.83***
-0.01
(0.16)
(0.62)
F-statistics
Enrollment
28.26
Interaction
4.29
Total Instructional Hours
Lottery
τ1
623
0.62***
-0.31**
(0.04)
(0.14)
Interaction, per 100 hours
τ2
0.70***
0.01
(0.12)
(0.07)
F-statistics
Enrollment
24.89
Interaction
14.63
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a school with mean school day hours,
school year days, or total instructional hours. 𝜏2 represents the variation in LATE estimates
associated with preferring a school away from the mean. All models control for student
demographic characteristics and prior student achievement.
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Table C13: Variation in ELA LATE estimates by miscellaneous school characteristics, 201415
n
First Stage
LATE
(1)
(2)
(3)
Religious (A)
τ1
1,042
0.57***
0.04
(0.08)
(0.10)
Non-religious (B)
τ1
130
-0.16
(0.31)
Difference (A – B)
τ2
0.64***
0.20
(0.03)
(0.32)
F-statistics
Enrollment
52.79
Interaction
27.48
Catholic (C)
τ1
673
0.65***
0.00
(0.04)
(0.14)
Non-Catholic (D)
τ1
499
0.03
(0.16)
Difference (C – D)
τ2
0.60***
-0.04
(0.04)
(0.22)
F-statistics
Enrollment
52.79
Interaction
27.48
Urban (E)
τ1
609
0.64***
-0.02
(0.04)
(0.16)
Non-urban (F)
τ1
563
0.04
(0.12)
Difference (E – F)
τ2
0.62***
-0.06
(0.04)
(0.20)
F-statistics
Enrollment
51.75
Interaction
24.14
% African-American
Lottery
τ1
1,049
0.73***
0.21
(0.03)
(0.14)
Interaction, per 10pp
τ2
0.65***
-0.06*
(0.04)
(0.03)
F-statistics
Enrollment
59.53
Interaction
28.21
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Table C13 (Cont.)
n
(1)
% LSP
Lottery

τ1

930

First Stage
(2)

LATE
(3)

0.74***
0.07
(0.04)
(0.18)
Interaction, per 10pp
τ2
0.48***
0.00
(0.07)
(0.12)
F-statistics
Enrollment
48.52
Interaction
10.48
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a religious/non-sectarian school,
preferring a Catholic/non-Catholic school, or preferring a school with mean % of the student
body identifying as African-American or receiving an LSP voucher. 𝜏2 represents the variation
in LATE estimates. All models control for student demographic characteristics and prior
student achievement.

143
Table C14: Variation in ELA LATE estimates by miscellaneous school characteristics, 201516
n
First Stage
LATE
(1)
(2)
(3)
Religious (A)
τ1
628
0.65***
-0.07
(0.09)
(0.17)
Non-religious (B)
τ1
87
-0.33
(0.31)
Difference (A – B)
τ2
0.63***
0.26
(0.04)
(0.36)
F-statistics
Enrollment
27.80
Interaction
23.65
Catholic (C)
τ1
418
0.64***
-0.06
(0.05)
(0.18)
Non-Catholic (D)
τ1
297
-0.17
(0.26)
Difference (C – D)
τ2
0.60***
0.11
(0.05)
(0.30)
F-statistics
Enrollment
30.09
Interaction
16.24
Urban (E)
τ1
378
0.66***
-0.18
(0.05)
(0.24)
Non-urban (F)
τ1
337
-0.05
(0.19)
Difference (E – F)
τ2
0.59***
-0.13
(0.06)
(0.30)
F-statistics
Enrollment
28.58
Interaction
11.41
% African-American
Lottery
τ1
632
0.73***
-0.09
(0.04)
(0.23)
Interaction, per 10pp
τ2
0.64***
0.01
(0.05)
(0.06)
F-statistics
Enrollment
40.84
Interaction
11.68
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Table C14 (Cont.)
n
(1)
% LSP
Lottery

τ1

523

First Stage
(2)

LATE
(3)

0.71***
-0.18
(0.04)
(0.21)
Interaction, per 10pp
τ2
0.44***
0.18
(0.15)
(0.21)
F-statistics
Enrollment
34.60
Interaction
3.44
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a religious/non-sectarian school,
preferring a Catholic/non-Catholic school, or preferring a school with mean % of the student
body identifying as African-American or receiving an LSP voucher. 𝜏2 represents the variation
in LATE estimates. All models control for student demographic characteristics and student
achievement.
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Table C15: Variation in math LATE estimates by miscellaneous school characteristics, 201415
n
First Stage
LATE
(1)
(2)
(3)
Religious (A)
τ1
1,041
0.57***
-0.08
(0.08)
(0.13)
Non-religious (B)
τ1
130
-0.23
(0.41)
Difference (A – B)
τ2
0.64***
0.15
(0.03)
(0.43)
F-statistics
Enrollment
50.36
Interaction
25.94
Catholic (C)
τ1
673
0.65***
-0.33***
(0.04)
(0.11)
Non-Catholic (D)
τ1
498
0.18
(0.23)
Difference (C – D)
τ2
0.60***
-0.51*
(0.04)
(0.26)
F-statistics
Enrollment
50.36
Interaction
25.94
Urban (E)
τ1
609
0.64***
-0.16
(0.04)
(0.21)
Non-urban (F)
τ1
562
-0.04
(0.17)
Difference (E – F)
τ2
0.62***
-0.12
(0.04)
(0.28)
F-statistics
Enrollment
49.83
Interaction
24.29
% African-American
Lottery
τ1
1,048
0.72***
-0.01
(0.03)
(0.14)
Interaction, per 10pp
τ2
0.65***
-0.03
(0.04)
(0.04)
F-statistics
Enrollment
57.01
Interaction
27.81
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Table C15 (Cont.)
n
(1)
% LSP
Lottery

τ1

929

First Stage
(2)

LATE
(3)

0.74***
0.11
(0.04)
(0.22)
Interaction, per 10pp
τ2
0.48***
-0.18
(0.07)
(0.15)
F-statistics
Enrollment
46.57
Interaction
10.56
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a religious/non-sectarian school,
preferring a Catholic/non-Catholic school, or preferring a school with mean % of the student
body identifying as African-American or receiving an LSP voucher. 𝜏2 represents the variation
in LATE estimates. All models control for student demographic characteristics and prior
student achievement.
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Table C16: Variation in math LATE estimates by miscellaneous school characteristics, 201516
n
First Stage
LATE
(1)
(2)
(3)
Religious (A)
τ1
619
0.66***
-0.32**
(0.10)
(0.13)
Non-religious (B)
τ1
84
-0.07
(0.31)
Difference (A – B)
τ2
0.63***
-0.25
(0.05)
(0.34)
F-statistics
Enrollment
24.55
Interaction
21.26
Catholic (C)
τ1
415
0.65***
-0.40***
(0.05)
(0.13)
Non-Catholic (D)
τ1
288
-0.12
(0.22)
Difference (C – D)
τ2
0.59***
-0.28
(0.05)
(0.27)
F-statistics
Enrollment
27.35
Interaction
15.99
Urban (E)
τ1
375
0.66***
-0.34*
(0.05)
(0.18)
Non-urban (F)
τ1
328
-0.23
(0.18)
Difference (E – F)
τ2
0.59***
-0.11
(0.06)
(0.27)
F-statistics
Enrollment
24.59
Interaction
10.85
% African-American
Lottery
τ1
623
0.73***
-0.29**
(0.04)
(0.14)
Interaction, per 10pp
τ2
0.63***
-0.01
(0.06)
(0.04)
F-statistics
Enrollment
34.90
Interaction
10.51
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Table C16 (Cont.)
n
(1)
% LSP
Lottery

τ1

517

First Stage
(2)

LATE
(3)

0.71***
-0.27*
(0.04)
(0.17)
Interaction, per 10pp
τ2
0.43***
-0.14
(0.15)
(0.23)
F-statistics
Enrollment
33.28
Interaction
3.37
NOTES: *** p < 0.01, ** p < 0.05, * p < 0.10. Bootstrapped standard errors account for
clustering within riskset and are reported in parentheses. 𝜏1 represents the estimated effect of
being awarded an LSP voucher for a student preferring a religious/non-sectarian school,
preferring a Catholic/non-Catholic school, or preferring a school with mean % of the student
body identifying as African-American or receiving an LSP voucher. 𝜏2 represents the variation
in LATE estimates. All models control for student demographic characteristics and prior
student achievement.
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Chapter 3—Assessing the Impact of Holocaust Education on Adolescents’ Civic Values:
Experimental Evidence from Arkansas
Coauthored with Molly I. Beck
Introduction
Upon liberating the concentration camp near Ohrdruf, Germany and witnessing evidence
of the horrifying crimes the Nazis committed, General Dwight D. Eisenhower, Supreme
Commander of the Allied Forces, immediately resolved to preserve a record of these crimes for
fear they would be considered too unbelievable to have taken place. The crimes in question refer
to the Holocaust, a part of the Final Solution to the Jewish Question in which the Nazis
systematically exterminated an estimated 17 million victims, including six million Jews and
several hundred thousand Romani (Gypsies), homosexuals, patients with mental and physical
disabilities, and others the Nazis deemed “subhuman.” Many of these killings took place in
dedicated extermination camps such as Auschwitz-Birkenau and Treblinka, spread across
Germany, Poland, Czechoslovakia, and other occupied territories. The Holocaust, often referred
to as the Shoah, the Hebrew word for “destruction,” is considered by many to be one of the
greatest tragedies of modern human history (Crowe, 1970; Gilbert, 1987; Landau, 1992; Dwork
& Van Pelt, 2002; Longerich, 2010; etc.).
Seven decades after the events of the Holocaust, American adults overwhelmingly agree
that the Holocaust is an important period of modern history to study yet demonstrate limited
knowledge of its events. Researchers from Schoen Consulting, a private research firm, conducted
a nationally-representative survey of Holocaust knowledge and awareness and found that 93% of
all US adults “believe all students should learn about the Holocaust in school” (Schoen
Consulting, 2018, p. 6). Despite this strong sense of the subject’s importance, scholars and
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educators have expressed concern that Holocaust knowledge and awareness is declining (Astor,
2018).
Scholars are divided on whether Holocaust education can effectively promote civic
values. University of Connecticut associate professor Alan Marcus argues that expanded
Holocaust education has the potential to “create a better society” as students of the Holocaust
would “need to grapple with complicated moral issues” (2018, p. 1). Other scholars express
skepticism that Holocaust education interventions can improve tolerance, and are concerned that
such interventions may inadvertently reinforce feelings of anti-Semitism (Ain, 2020). In addition
to these concerns, school districts may have to choose between many subjects on which to spend
their constrained time and financial resources, and may wonder whether Holocaust education
initiatives in particular should be preferred. These school leaders may feel like they must
concentrate on subjects that will be tested in end-of-year exams or that alternative initiatives may
be more effective than Holocaust education programming at promoting similar outcomes.
Though it is still unclear what benefit, if any, Holocaust education offers, legislators have
begun passing laws to mandate or promote Holocaust education programming. As of 2017, eight
states (New York, New Jersey, Florida, Illinois, California, Rhode Island, Michigan, and
Indiana) require some form of Holocaust education (Ziv, 2017). Connecticut and Kentucky
passed mandates in 2018 and Pennsylvania strongly encourages but does not require such
instruction. Representatives in 20 other states have pledged to pass similar legislation (Ziv, 2017;
Marcus, 2018). At the federal level, on January 27, 2020, the U.S. House of Representatives
passed the “Never Again Education Act” to promote various forms of Holocaust education
programming (Rich, 2020).
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In our study, we estimate the effects of Holocaust education programming on students’
civic values. Our study makes several valuable contributions to the literature. First, our
evaluation is set in an experimental context, allowing us to estimate the causal effects of the
Arkansas Holocaust Education Conference on students’ knowledge and civic values. Second, our
evaluation examines a high-quality intervention that features a Holocaust survivor and subjectmatter experts, including university professors, lecturers, and museum fellows, addressing the
concern that poor Holocaust education programming may convey inaccurate information or draw
inappropriate comparisons. Finally, in our study, we control for baseline measures of students’
knowledge and civic values, which allows us to estimate the causal effects of the conference on
student growth along these dimensions.
The remainder of the paper is divided into five sections. In the following section, we
review prior literature on Holocaust education both inside and outside the classroom. Next, we
establish a theoretical framework and our expected findings for this study. We then describe the
intervention, participants, survey instruments, and econometric approach for our analysis. We
report our findings and discuss our study’s limitations in the penultimate section. The final
section offers concluding thoughts.
Literature Review
Education researchers and curriculum experts conjecture that studying the Holocaust
imparts essential lessons of civic values, including justice, tolerance, and the importance of
democratic liberties (Doering & Pekarik, 1996; Carrington & Short, 1997; Shiman & Fernekes,
1999; Russell, 2005; Lindquist, 2006; Marcus, 2018). Unfortunately, it remains unclear whether
and how Holocaust education programming affects the students who experience it (Brabham,
1997; Totten, 2012). The existing literature examines, mainly by case studies, the effects of
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Holocaust education through two different delivery modes—(1) Holocaust education in the
classroom, led primarily by a teacher, and (2) Holocaust education outside the classroom, such as
visiting a Holocaust museum or a memorial site.
Holocaust education inside the classroom
The majority of scholarly work on Holocaust educational programming in the classroom,
such as reading a Holocaust-related book or receiving instruction on the Holocaust, examines the
association between Holocaust education and civic outcomes. For example, Carrington and Short
(1997) provide a case study of 43 students between ages 14 and 15 in the United Kingdom,
asking them through semi-structured interviews whether or not their study of the Holocaust in
the previous year had affected their “notions of citizenship … [and] understanding of human
rights issues” (p. 273). The authors find that for the students involved, Holocaust education is
associated with greater preparation for active citizenship and greater understanding of racism,
but cautioned that educators may need to combat against complacency; several students were not
worried that events like those of the Holocaust could happen again because of watchdog agencies
(Carrington & Short, 1997, p. 280).
Other descriptive longitudinal studies find evidence suggesting possible benefits of
Holocaust education on civic outcomes. Cowan and Maitles (2005) find that, in the short term,
Holocaust education is associated with higher levels of self-reported tolerance for minority
groups among Scottish children. In the long-term follow-up to their previous work, Cowan and
Maitles find that attitudes about tolerance remain higher for students who received Holocaust
education (2007). They also find that, in comparison to a group of students who did not receive
Holocaust education, those students also felt a greater sense of “collective responsibility” for
working against racist attitudes, being less likely to agree with the statement “I think racism has
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nothing to do with me” (Cowan & Maitles, 2007, p. 126). In the United States, Starratt,
Fredotovic, Goodletty, and Starratt (2017) find that studying the Holocaust in the classroom is
moderately correlated with what they broadly consider “citizenship values” in American adults
later in life.
Researchers who have examined Holocaust education in the classroom express the
concern that teachers seem to encounter pedagogical “pitfalls” (Lipstadt, 1995, p. 27) when
implementing Holocaust education programs in the classroom. For example, several researchers
note concerns that Holocaust education may be narrow or shallow, failing to establish the broad
historical context in which the Holocaust took place, including decades of anti-Semitic laws
passed before the Nazi government implemented the Final Solution (Lipstadt, 1995; Wieser,
2001; Riley & Totten, 2002; Schweber, 2003; Lindquist, 2006). Lipstadt (1995) notes that
teachers often lead students to make inappropriate comparisons to other human rights violations
in history such as the passage of Jim Crow laws or the internment of Japanese-Americans, in
which groups faced intense persecution and discrimination, but were not killed on a scale
comparable to the Holocaust. Finally, Riley and Totten (2002) express the concern that teachers
may sometimes convey inaccurate information to students.
Holocaust education outside the classroom
Beyond classroom instruction, students experience Holocaust educational programming
through visits to memorial sites where horrific events of the Holocaust took place or to museums
that chronicle the events leading up to and occurring during the Holocaust and commemorate its
victims. A handful of studies analyze how visits to museums and memorial sites affects students’
knowledge of the Holocaust or civic values and overall suggests null to mildly positive impacts.
For example, researchers evaluating educational trips to Yad Vashem, the Holocaust memorial
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and museum in Jerusalem, find that the visit to the museum did not affect knowledge of the
Holocaust and produced only a minimal effect in reducing anxiety when reflecting on the
Holocaust for Israeli teens (Bickman & Hamner, 1998). An experimental evaluation of three
different types of educational programing at the United States Holocaust Memorial Museum in
Washington, D.C. did not find differential effects on students’ knowledge and mixed results on
students’ attitudes across the three types of programs (Downey, 2000). However, Downey’s
evaluation did not have a true control group, as all groups visited the Permanent Exhibition, but
were randomly assigned to additional programming—a combination of the teacher guide,
orientation program, and/or follow-up session. In a randomized pre-post study, researchers
brought middle and high school students to the Holocaust Museum Houston and find that the
experience strengthened students’ commitment to protect civil liberties and improved their
knowledge of the Holocaust, but surprisingly reduced their levels of religious tolerance (Bowen
& Kisida, 2020). Finally, a descriptive survey of Holocaust knowledge by the Pew Research
Center finds that Holocaust museum attendance is positively associated with Holocaust
knowledge, and that higher levels of Holocaust knowledge are associated with warmer feelings
towards Jews (Pew Research Center, 2020).
The future of civics education?
In addition to providing important historical information about the genocide the Nazis
perpetrated against the Jews and other minority groups, Holocaust education could play an
important role in providing general civics education for students, which will help them
participate in a larger and more diverse community. Since the days of Horace Mann’s common
school, education scholars broadly agree that education serves not only to train the minds of
students, but also to prepare them in civics to become active and engaged citizens in a
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democratic society (Gutmann, 1987; Hirsch, 2009; Peterson, 2011; Levinson, 2012). Today,
most states require a civics course, though only nine states and the District of Columbia require a
full year of civics education and only 17 states require passing a civics exam to graduate from
high school (Shapiro & Brown, 2018). An investigation into how social studies teachers promote
citizenship finds that public and private school teachers agree on the priorities of teaching
citizenship, but at the same time “appear uncertain about what the precise content of a proper
civic education should be” (Hess, Schmitt, Miller, & Schuette, 2010, p. 1). Unfortunately, there
is a growing concern that accountability testing has made social studies and civics an
afterthought (West, 2007; Farkas & Duffett, 2010; Brown, 2015).
Theoretical Framework
Considering the previous literature, we hypothesize that students randomly assigned to
attend the Holocaust Education Conference might become more knowledgeable about the
Holocaust and more likely to report desirable civic attitudes. We theorize that the mechanisms
for this change come from the following components:
1. Exposure to information will lead to an increase in knowledge in a given subject.
Exposure to information presented in a salient manner or in an intense setting will
make an even greater impression.
2. Knowledge about a period of history in which civic values or attitudes were tested
will cultivate or fortify those values and attitudes.
Exposure to information will lead to an increase in knowledge
Prior research demonstrates that experiential learning can be effective at improving
knowledge, civic values and critical thinking skills. Previous research finds that experiential
learning such as service learning projects, social activism, and charitable involvement can
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positively influence students’ civic values (Hunter & Brisbin Jr., 2000; Morgan & Streb, 2001;
Bryant, Gayles, & Davis, 2012). Other examples of experiential learning include visiting art
museums (Bowen, Greene, & Kisida, 2014; Greene, Kisida, & Bowen, 2014; Kisida, Bowen, &
Greene, 2016), visiting science educational institutions (Weinstein, Whitesell, & Schwartz, 2014;
Whitesell, 2016), and viewing live theater (Greene et al., 2018). We theorize that hearing from a
Holocaust survivor or expert may have a more meaningful impact on students than receiving
instruction from someone with no personal connection to or expertise in the Holocaust.
Descriptive longitudinal studies of Holocaust education in the classroom raise concerns
about how the Holocaust is taught. These concerns include failing to place the Holocaust in its
proper historical context (Lindquist, 2006; Russell, 2005; Totten, Holocaust education, 2012;
Foster, et al., 2016), making inappropriate comparisons to other periods of history (Lipstadt,
1995), and including inaccuracies in content (Riley & Totten, 2002). An intervention such as the
conference we evaluate, which features university professors, certified Holocaust museum
fellows, and other experts in the field, should alleviate these concerns about providing students
an inaccurate or incomplete Holocaust education.
Knowledge about history can cultivate civic values and attitudes
The study of the Holocaust may help to cultivate civic values and attitudes. Just as
teachers are unsure how to approach teaching the Holocaust, there are similar uncertainties about
teaching civics (Hess, Schmitt, Miller, & Schuette, 2010). Totten (2013) speculates that
including controversial issues in the classroom can improve reflective thinking. Holocaust
education particularly can help instill these civic values in students as they wrestle with difficult
moral questions (Landau, 1992; Carrington & Short, 1997). U.S. state legislators have proposed
it as a means of reducing hate crimes (Ziv, 2017; Astor, 2018; Marcus, 2018). Descriptive
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longitudinal studies of Holocaust education find it to be associated with students’ reduced racist
perceptions of minority groups (Cowan & Maitles, 2005; 2007) and positively associated with
students’ democratic and civic values (Carrington & Short, 1997; Starratt, Fredotovic, Goodletty,
& Starratt, 2017). Others theorize that learning about the Holocaust can improve altruism (Tec,
1995), empathy (Jennings, 2010), and commitment (Shiman & Fernekes, 1999).
Unfortunately, experimental evaluations of Holocaust education programming do not find
that Holocaust education realizes these theoretical expectations. Bickman and Hamner (1998)
find some benefits of visiting Yad Vashem, as students randomly assigned to visit the museum
became less anxious about reflecting on the Holocaust and became less likely to agree that
Jewish identity was weakened because of the Holocaust. Downey (2000) finds that students who
visited the Permanent Exhibit and were randomly assigned to one of three additional forms of
education programming at the U.S. Holocaust Memorial Museum felt more engaged with
history, but felt less strongly that the Holocaust was personally relevant to them. Finally, Bowen
and Kisida (2020) find that students randomly assigned to be surveyed after attending the
Holocaust Museum Houston were more likely to prefer civil liberties over order but reported
lower levels of religious tolerance. Thus, experimental evaluations of Holocaust educational
programming do not consistently find that it fortifies students’ civic values.
We theorize that improved knowledge about the Holocaust will strengthen in students the
civic values that were tested during the Holocaust: willingness to serve as an upstander on behalf
of others (that is, to intervene on behalf of others), proclivity to civil disobedience, empathy for
the suffering of others, and tolerance of others with different values or lifestyles. These values
are immediately relevant to the students in their respective school communities and will continue
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to be relevant to them as they enter into adulthood and begin participating in a democratic
society.
Methodology
Intervention
To study the potential benefits of Holocaust education on students’ civic values, between
2018-19, we randomly assigned participating students to attend the annual Arkansas Holocaust
Education Conference. In the first year of our evaluation, our first cohort of students attended the
27th annual conference, held on November 16th, 2018. In the second year of our evaluation, our
second cohort of students attended the 28th annual conference, held on October 25th, 2019.
Each year, the conference features a Holocaust survivor as its keynote speaker. The
theme of the 2018 conference was “The Holocaust: What Was It? Who Knew? Who Cared?” and
featured as its keynote speaker Pieter Kohnstam, a childhood acquaintance of Anne Frank and
the author of A Chance to Live. The theme of the 2019 conference was “The Holocaust: From
Persecution to the Final Solution” and featured as its keynote speaker Dr. Inge Auerbacher, a
survivor of the Terezin concentration camp and author of four books, including I Am A Star:
Child of the Holocaust. In addition to the two addresses, students had the opportunity to attend
three of seven concurrent sessions held throughout the day. These sessions were led by various
Holocaust experts, including university professors, lecturers, and Holocaust Museum Fellows.
Students attending the 2019 conference also had the chance to hear four of the session leaders in
a panel discussion on anti-Semitism. A summary of available breakout sessions can be found in
the appendix.
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Participants
In two years, we recruited 168 students representing three local high schools. Each year,
we simulated 100 randomizations stratifying at the school level and chose the simulation with the
best balance on baseline characteristics. Overall, 82 participants were randomly assigned to
attend the conference and 86 participants were randomly assigned to the control group. Of the
participants randomly assigned to attend the conference, 71 students attended, a compliance rate
of 86.6%. No students randomly assigned to the control group attended the conference.
Descriptive statistics for our sample of participants are summarized in Table 3.1. Overall,
our sample is predominantly White, with some representation of Hispanic, African-American,
and Asian students. The majority of our sample is female. On average, participants are between
16 and 17 years of age. Our sample demonstrates balance on all observable demographic
characteristics (p > 0.10).
We also tested treatment and control groups for balance on exposure to Holocaustthemed literature or film. We asked subjects if they had read six books about the Holocaust such
as The Diary of Anne Frank or seen two movies about the Holocaust, Schindler’s List and Life is
Beautiful. In addition, we asked subjects to estimate how many class periods of instruction on the
Holocaust they had received. Treatment and control groups were statistically similar in the
probability they had read or seen each of these books or films, and reported receiving a similar
number of class periods with instruction on the Holocaust. These descriptive characteristics are
summarized in Table 3.2.
Participants completed surveys approximately one month before and one month after the
intervention, which measured participants’ knowledge and self-reported civic values, which are
described in Tables 3.3-3.5. In total, 166 participants (82/82 treatment, 84/86 control) completed
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Table 3.1: Baseline characteristics on administrative demographic data for combined cohorts
(2018-19)
Treatment
Control
Difference
μ
SD
μ
SD
(1) - (2)
SE p-value
(1)
(2)
(3)
(4)
(5)
(6)
(7)
Race
White
68.3
46.8
70.9
45.7
-2.6
7.1
0.712
Minority
31.7
46.8
26.7
44.5
5.0
7.0
0.482
Hispanic
19.5
39.9
15.1
36.0
4.4
5.9
0.454
African4.9
21.7
2.3
15.2
2.6
2.9
0.376
American
Asian
2.4
15.5
4.7
21.2
-2.2
2.9
0.443
Other
4.9
21.7
4.7
21.2
0.2
3.3
0.945
Female
61.0
49.1
58.1
49.6
2.8
7.6
0.710
Age (in days)
6,107.9
429.2
6,122.0
421.1
-14.1
65.6 0.830
School 1
56.1
49.9
57.0
49.8
-0.9
7.7
0.909
School 2
28.0
45.2
29.1
45.7
-1.0
7.0
0.884
School 3
15.9
36.7
14.0
34.9
1.9
5.5
0.731
N
82
86
NOTES: Means and standard deviations for treatment and control groups are reported. All
statistics are reported as a percentage of treatment or control group, with the exception of age
(reported in days) and N. The difference was calculated as a t-test by treatment status. Standard
errors and p-values for differences are reported.
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Table 3.2: Baseline measures of exposure to Holocaust instruction, books, and movies for
combined cohorts (2018-19)
Treatment
Control
Difference
μ
SD
μ
SD
(1) - (2) SE p-value
(1)
(2)
(3)
(4)
(5)
(6)
(7)
The Boy in the Striped
61.0
49.1
63.1
48.5
-2.1
7.6
0.780
Pajamas
The Chosen
6.1
24.1
2.4
15.3
3.7
3.1
0.236
The Diary of Anne Frank
72.0
45.2
71.4
45.4
0.5
7.0
0.941
Night
35.4
48.1
23.8
42.8
11.6
7.1
0.104
Number the Stars
30.5
46.3
29.8
46.0
0.7
7.2
0.919
Maus
6.1
24.1
8.3
27.8
-2.2
4.0
0.581
Schindler's List
22.0
41.6
22.6
42.1
-0.7
6.5
0.918
Life is Beautiful
18.3
38.9
26.2
44.2
-7.9
6.5
0.224
# Classes on the
11.9
19.7
9.1
15.7
2.7
2.8
0.324
Holocaust
N
81
82
NOTES: We calculated the percentage of treatment and control group participants that had
seen or read each of the following books or movies, and the mean number of classes with
instruction on the Holocaust. The difference was calculated as a t-test by treatment status.
Standard errors and p-values for differences are reported.
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surveys before the scheduled intervention and 165 (81/82 treatment, 84/86 control) participants
completed surveys after the intervention. Our final analytic sample includes 163 participants
(81/82 treatment, 82/86 control) who completed surveys both before and after the intervention.
The following section describes the various survey instruments used to measure participants’
knowledge and civic values.
Instrumentation
Knowledge
We include several questions to measure students’ knowledge of the Holocaust. For the
first cohort, we include 10 questions (e.g., “Which of the following was NOT a targeted victim
group during the Holocaust?”). We find that these questions were subject to ceiling effects as
nine students answered all 10 questions correctly before the conference (µ = 7.40), and 12
students answered all 10 questions correctly after the conference (µ = 7.46). To address the
problem of range restriction, in addition to the 10 original questions, we introduce 10 more
difficult questions to the second cohort (e.g., “Who among the following was a doctor who
performed deadly human experiments on prisoners?”). In the second cohort, only one student
answered all 10 questions correctly before the conference (µ = 5.44) and no students answered
all 10 questions correctly after the conference (µ = 5.48). For both years, we wrote the questions
to test general knowledge about the Holocaust prior to learning the conference themes. Students
took the same knowledge questions in both the pre- and post-survey.
Upstander Efficacy
Previous studies examine the role of a bystander in helping to prevent violence. Slaby
and colleagues developed the Slaby Bystander Efficacy Scale to measure participants’ beliefs
that violent behaviors could be prevented (Slaby, Wilson-Brewer, & DeVos, 1994; Slaby,
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Wilson-Brewer, & Dash, 1994). Similarly, in their evaluation of the Holocaust Museum
Houston, Bowen and Kisida (2020) ask eight questions measuring participants’ belief that they
can make a difference in helping to prevent violence. Finally, Banyard and colleagues argue that
prosocial bystander behavior can help reduce the incidence of sexual and intimate partner
violence (Banyard, Plante, & Moynihan, 2004; Banyard, Moynihan, & Plante, 2007; Banyard,
2008).
Our Upstander Efficacy construct is a four-item scale in which participants reveal their
willingness to intervene on behalf of a victim. Responses are based on a four-point Likert scale
(1 = very unlikely and 4 = very likely), and a higher score indicates greater upstander efficacy.
The scale demonstrates strong construct validity in the combined cohort (𝛼 = 0.80).
Civil Disobedience
A common plea of Nazi officers during the Nuremberg trials is that they were simply
following orders. In a series of experiments in which subjects administered shocks to a “learner,”
former Yale psychologist Stanley Milgram (1974) finds that subjects demonstrated a surprisingly
high willingness to continue administering shocks. Milgram (1974) reasons, “For a person to feel
responsible for his actions, he must sense that the behavior has flowed from ‘the self.’ In the
situation we have studied, subjects have precisely the opposite view of their actions—namely,
they see them as originating in the motives of some other person.” We theorize that learning
about the Holocaust should reduce the moral relevance of authority and increase students’
willingness to exercise civil disobedience.
Our Civil Disobedience construct is a 10-item scale in which participants reveal their
willingness to disobey an authority if they believe that obeying an authority would violate their
moral values. It is based on a scale developed by Graham, Haidt, and Nosek (2009), which
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measures the moral relevance of authority. In our scale, items vary in severity of consequence
associated with disobeying, ranging from the mildest “Personal embarrassment” to more severe
“Arrest, imprisonment, or criminal charges,” “Harm to family or friends,” or “Death.” Responses
are based on a four-point Likert scale (1 = very unlikely or definitely obey to 4 = very likely or
definitely disobey). In an effort to ensure survey fidelity and avoid careless answering patterns,
one item is reverse-coded. Students are asked if they would “Obey a grown-up, even if what they
are asking me to do is morally wrong.” For this item, a response of “Very unlikely” would
receive the highest score. A higher overall score indicates a greater proclivity to civil
disobedience. The scale demonstrates strong construct validity in the combined cohort (𝛼 = 0.88)
Empathy
We also expect that learning about the Holocaust will teach students to be more
empathetic. Survivors such as Marian Turski have called for the world to respond with “empathy
and compassion” (UN News, 2019). Researchers describe empathy as “an important component
of social cognition that contributes to one’s ability to understand and respond adaptively to
other’s emotions, succeed in emotional communication, and promote prosocial behavior”
(Spreng, McKinnon, Mar, & Levine, 2009, p. 62).
We use two scales based on the Toronto Empathy Questionnaire (Spreng, McKinnon,
Mar, & Levine, 2009). Our Empathy Efficacy scale is a five-item scale that prompts participants
about how important they believe it is to understand the feelings of others. Responses are based
on a four-point Likert scale (1 = very unlikely to 4 = very likely). A higher overall score indicates
a stronger belief in the importance of empathy. The scale demonstrates strong construct validity
in the combined cohort (𝛼 = 0.88). We also ask participants about their Empathic Behaviors.
Participants respond to seven questions on a five-point Likert scale (1 = almost never to 5 =

167
almost all the time) on how often they try to understand what someone else may be thinking. A
higher overall score indicates that a participant engages in empathic behaviors more frequently.
The scale demonstrates strong construct validity in the combined cohort (𝛼 = 0.91).
Tolerance
Another important civic value we consider is tolerance. The Holocaust was motivated by
intolerant attitudes towards people of religious backgrounds, minority groups, and sexual
orientations that the Nazi regime deemed undesirable. In contrast, one of the hallmarks of a
liberal society is tolerance for people from different walks of life. One particular form of
tolerance is religious tolerance. Despite “[v]itriolic rhetoric from both left-wing and right-wing
media outlets,” findings from Gallup’s 2004 Religious Tolerance Index reveals that the “vast
majority of Americans are at least tolerant of other religious points of view” (Winseman, 2005).
Based on the Gallup Religious Tolerance Index (Winseman, 2005), our Tolerance
measure is a 17-item scale in which participants reveal how strongly they agree with certain
statements or how comfortable they would be exchanging ideas with, being friends with, or
living next door to a person of a different political persuasion, religious faith, race, or sexual
orientation. Responses are based on a four-point Likert scale (1 = strongly disagree or very
uncomfortable to 4 = strongly agree or very comfortable). To encourage response fidelity and
discourage careless answering, two items are reverse coded: “The only acceptable religious
beliefs are mine” and “People of other religious faiths should not be allowed to make public
speeches.” A higher overall score indicates a higher level of self-reported tolerance. The scale
demonstrates strong construct validity in the combined cohort (𝛼 = 0.94).
Descriptive statistics for all survey instruments are summarized in Tables 3.3-3.5. At
baseline, treatment and control groups demonstrated balance on all self-reported constructs (see
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Table 3.3). Construct validity for each instrument is detailed in Table 3.4. Sample items are
provided in Table 3.5.
Analytical Strategy
We use the following models in order to estimate the effect of being randomly assigned
to attend the Arkansas Holocaust Education Conference on various student outcomes, estimating
each multiple regression using Ordinary Least Squares:
𝒀𝑖𝑠𝑡 = 𝛽0 + 𝛽1 𝑡𝑟𝑒𝑎𝑡𝑖 + 𝛽2 𝑝𝑟𝑒𝑌𝑖𝑠𝑡 + 𝑿𝑖 ′𝛽 + 𝛿𝑠 + 𝜎𝑡 + 𝜖𝑖𝑠𝑡
where:
•

𝑌𝑖𝑠𝑡 represents our post-treatment outcomes of interest for student i in school s in
year t;

•

𝑡𝑟𝑒𝑎𝑡𝑖 is student i’s randomly-assigned treatment status and = 1 for treatment and
= 0 for control;

•

𝑿𝑖 is a vector of time-invariant student characteristics, including gender, age, and
race;

•

𝑝𝑟𝑒𝑌𝑖𝑠𝑡 is the baseline measure for student i in school s in year t, taken before the
scheduled intervention;

•

𝛿𝑠 is the school fixed effect;

•

𝜎𝑡 is the year fixed effect; and

•

𝜖𝑖𝑠𝑡 is the individual’s error term.

Our coefficient of interest is 𝛽1, which captures the effect of being randomly assigned to
attend the Holocaust conference on student outcomes. We include a school fixed effect and year
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Table 3.3: Self-reported civic values at baseline for combined cohorts (2018-19)
Treatment
Control
Difference
μ
SD
μ
SD
(1) - (2) SE p-value
(1)
(2)
(3)
(4)
(5)
(6)
(7)
Upstander (1 to 4)
3.31
0.40
3.28
0.50
0.03
0.07 0.627
Civil Disobedience (1 to
2.83
0.54
2.74
0.57
0.09
0.09 0.294
4)
Empathy Efficacy (1 to 4) 3.27
0.60
3.35
0.44
-0.07 0.08 0.366
Empathic Behaviors (1 to
3.95
0.71
3.91
0.66
0.03
0.11 0.747
5)
Tolerance (1 to 4)
3.52
0.45
3.56
0.43
-0.05 0.07 0.499
Knowledge (0-10)
Q1-Q10
7.35
1.89
7.44
1.79
-0.09 0.29 0.762
Q11-Q20 (2019 only)
5.13
1.83
5.77
1.89
-0.65 0.47 0.171
N
81
82
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Table 3.4: Pre-treatment and post-treatment measures for combined cohorts (2018-19)
PrePostConference
Conference
α
Range
μ
σ
μ
σ
(1)
(2)
(3)
(4)
(5)
(6)
1 (Very unlikely) to 4 (Very
Upstander
3.30 0.45
3.32 0.50
0.80
likely)
Civil
1 (Definitely obey) to 4
2.78 0.56
2.72 0.56
0.88
Disobedience
(Definitely disobey)
Empathy
1 (Very unlikely) to 4 (Very
3.31 0.53
3.31 0.54
0.88
Efficacy
likely)
Empathic
1 (Almost never) to 5
3.93 0.68
3.86 0.87
0.91
Behaviors
(Almost all the time)
1 (Very uncomfortable) to 4
Tolerance
3.54 0.44
3.47 0.53
0.94
(Very comfortable)
Knowledge
Q1-Q10
0 (Incorrect) to 1 (Correct)
(both
7.40 1.84
7.52 2.03
on 10 questions
cohorts)
Q11-Q20
0 (Incorrect) to 1 (Correct)
(2019 cohort 5.44 1.87
5.48 1.80
on 10 questions
only)
N
166
165
NOTES: Cronbach's alphas reported from combined pre- and post-treatment surveys.
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Table 3.5: Survey measures and sample items
Outcome
Sample Item
(1)
Upstander

Civil
Disobedience

Empathy Efficacy

Empathic
Behaviors
Tolerance

Knowledge
Q1-Q10

Q11-Q20

(2)
On a scale of 1-4, how likely are you
to speak up for someone, even if it
will result in ridicule?
If a law existed that you believed to
be unjust or immoral, would you obey
or disobey the law if it resulted in
arrest, imprisonment, or criminal
charges?
On a scale of 1-4, how strongly do
you agree with the following
statement?: Compassion for others’
feelings is an important consideration
for my actions.
On a scale of 1-5, when you are angry
at someone, how often do you try to
"put yourself in his or her shoes"?
On a scale of 1-4, how comfortable
would you be living next door to
someone of a different religious faith?
Which of the following was NOT a
targeted victim group during the
Holocaust?
Who among the following was a
doctor who performed deadly human
experiments on prisoners?

Range
Min Max
(3)
(4)
1
4

Number
of items
(5)
4

1

4

10

1

4

5

1

5

7

1

4

17

0

1

10

0

1

10
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fixed effect, and cluster our standard errors within class section by teacher and by year in all our
models. There are 18 of these clusters in our first year of analysis and 14 of these clusters in our
second year of analysis, a total of 32 clusters in our analysis of combined cohorts. These clusters
range between one and 20 students within each cluster. In total, we run regressions on six
outcomes in three samples (Cohort 1, Cohort 2, Combined Cohorts), and a regression on
Knowledge (2019) for Cohort 2, a total of 19 regressions.
Results
Main Findings
We find that participants randomly assigned to attend the Arkansas Holocaust Education
Conference increased in their upstander efficacy. Participants in the first cohort expressed a
greater willingness to serve as an upstander on behalf of others, a difference of 0.27 standard
deviations holding all else equal that was marginally significant at the 90% confidence level, but
not at the 95% confidence level (p = 0.094). Participants in the second cohort expressed greater
upstander efficacy by a measure of 0.54 standard deviations (p < 0.01). When pooling the two
cohorts together, we find that the conference increased upstander efficacy by 0.37 standard
deviations, holding all else equal (p < 0.01). This finding is robust across several standard error
specifications at the 95% confidence level or greater.
We find some evidence that the intervention increased participants’ knowledge of the
Holocaust. Treatment group participants in the first cohort on average correctly answered 7.59
out of 10 questions about the Holocaust, while those in the control group on average correctly
answered 7.34 questions. Participants randomly assigned to attend the conference improved in
their Holocaust knowledge by 0.26 standard deviations, an estimate that is marginally significant
(p = 0.06). In the second cohort, the difference between treatment and control group participants
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on the same 10 questions was not statistically significant. When pooling the two cohorts
together, we find that the intervention increased participants’ knowledge by 0.23 standard
deviations, holding all else equal (p < 0.05). However, this finding is only marginally significant
when clustering at the teacher or school levels or when calculating heteroskedastic-robust
standard errors.
For the second cohort, in order to address ceiling effects, we introduce 10 more
challenging questions probing participants’ Holocaust knowledge. On these questions, we find
that the conference improved participants’ knowledge by 0.51 standard deviations (p < 0.05), but
this finding is sensitive to standard error specification. The finding reaches the same confidence
level when calculating heteroskedastic-robust standard errors at the individual level, but is only
marginally significant when clustering at the teacher level, and is insignificant when clustering at
the school level.
We find some suggestive evidence of other benefits of Holocaust education. Participants
randomly assigned to attend the conference report engaging in empathic behaviors more
frequently in the first cohort by 0.32 standard deviations and in the combined cohort by 0.24
standard deviations (both p < 0.05). However, participants in the second cohort report no
statistically significant differences on frequency of empathic behaviors by treatment condition,
and participants never express statistically significant differences on their belief in the
importance of empathy. Finally, we find some suggestive evidence that being randomly assigned
to attend the conference increases participants’ levels of tolerance for others, but this is only
marginally significant and isolated to the second cohort (0.37 standard deviations, p < 0.10).
Our main findings are summarized in Table 3.6.
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Table 3.6: Impact estimates of being assigned to attend the conference
Cohort 1
Cohort 2
Combined
(2018)
(2019)
Cohorts
(1)
(2)
(3)
Upstander

Civil Disobedience

Empathy Efficacy

Empathic Behaviors

Tolerance

Knowledge
Q1-Q10

0.27+
(0.15)
0.094
0.08
(0.14)
0.589

0.54**
(0.17)
0.006
0.04
(0.18)
0.850

0.37**
(0.12)
0.003
0.05
(0.11)
0.631

-0.06
(0.14)
0.671
0.32*
(0.13)
0.028
0.13
(0.19)
0.490

-0.10
(0.17)
0.581
0.15
(0.16)
0.382
0.37+
(0.19)
0.079

-0.07
(0.11)
0.513
0.24*
(0.11)
0.036
0.21
(0.14)
0.129

0.26+
(0.13)
0.058

0.12
(0.16)
0.463
0.45*
(0.19)
0.035

0.23*
(0.11)
0.040

X
X
X

X
X
X

X
X
X
X

Q11-Q20

Baseline Measure
Student Demographics
School Fixed Effects
Year Fixed Effects
n

Students
100
63
163
Clusters
18
14
32
+
NOTES: ** p < 0.01, * p < 0.05, p < 0.10. Standard errors
clustered within class section by year and teacher and reported in
parentheses. p-values reported below standard errors.
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Limitations
Our study is subject to a few limitations. First is the question of generalizability. By
volunteering for our study, participants already demonstrated a degree of interest in learning
about the Holocaust, civic values, or both. The benefits of Holocaust education programming
may not extend to students who express less interest in the topic. Though we leverage
randomization as our identification strategy, our participants are drawn from local schools and
may not be representative of the general population of U.S. students.
Second, our study depends on self-reports rather than actual changes in attitudes or
behaviors. Participants may bias their response away from their true beliefs in order to provide
more socially desirable answers. The finding that the conference increased participants’
frequency of engaging in empathetic behaviors illustrates this concern. It may be that participants
randomly assigned to attend the conference were more willing to provide socially desirable
answers than that they changed behaviors by behaving empathetically more frequently.
Finally, there is a concern of multiple comparisons. The fact that we conduct analyses
across three samples raises the problem that we may be committing Type I errors. In order to test
for false discoveries, we implement the Benjamini-Hochberg procedure (Benjamini & Hochberg,
1995), adjusting p-values within construct.8 Using raw calculated p-values, we reject the null
hypothesis for six outcomes at the conventional p < 0.05. After the Benjamini-Hochberg
procedure, findings associated with Upstander Efficacy do not change significance levels.
Findings associated with knowledge are only marginally significant, and findings associated with
empathy and tolerance lose significance altogether. This correction strengthens our confidence

We adjust p-values for Empathy Efficacy together with Empathic Behaviors, a total of
six regressions, and for all knowledge questions, a total of four regressions.
8
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that the intervention increased participants’ upstander efficacy in our combined cohort analysis,
but weakens our confidence that the intervention improved knowledge, made participants more
empathetic, or raised levels of tolerance. These results are presented in Table 3.7.
Conclusion
We find that Holocaust education programming is beneficial for participants’ upstander
efficacy. In our study, consistent with our hypothesis, participants randomly assigned to attend
the conference expressed greater willingness to intervene on behalf of others (0.37 standard
deviations, p < 0.01). We find some suggestive evidence that the intervention increased
participants’ knowledge, but these findings fail our multiple comparisons correction, suggesting
that these “findings” may be false discoveries. Inconsistent with our hypotheses, we do not find
any evidence that the intervention increased participants’ proclivity to civil disobedience, made
them more empathetic, or improved their tolerance. Replication of this study in future years, with
different student populations, and in different contexts will help us gain more clarity as to the
true nature of the benefits of Holocaust education for high school students.
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Table 3.7: Impact estimates with Benjamini-Hochberg adjustments
Cohort 1
Cohort 2
Combined
(2018)
(2019)
Cohorts
(1)
(2)
(3)
+
Upstander
0.27
0.54**
0.37**
(0.15)
(0.17)
(0.12)
0.094
0.009
0.009

FDR Adjustments
(4)
Regressions: 3
Significant p < 0.05: 2
Significant p < 0.10: 3

Civil Disobedience

0.08
(0.14)
0.850

0.04
(0.18)
0.850

0.05
(0.11)
0.850

Empathy Efficacy

-0.06

-0.10

-0.07

(0.14)

(0.17)

(0.11)

0.671

0.671

0.671

0.32

0.15

0.24

(0.13)

(0.16)

(0.11)

0.108

0.671

0.108

0.13
(0.19)
0.490

0.37
(0.19)
0.194

0.21
(0.14)
0.194

Regressions: 3
Significant p < 0.05: 0
Significant p < 0.10: 0

0.26+
(0.13)
0.078

0.12
(0.16)
0.463
0.45+
(0.19)
0.078

0.23+
(0.11)
0.078

Regressions: 4

Empathic Behaviors

Tolerance

Regressions: 3
Significant p < 0.05: 0
Significant p < 0.10: 0

Regressions: 6
Significant p < 0.05: 0
Significant p < 0.10: 0

Knowledge
Q1-Q10

Q11-Q20

Significant p < 0.05: 0
Significant p < 0.10: 3

Baseline Measure
X
X
X
Student
X
X
X
Demographics
School Fixed Effects
X
X
X
Year Fixed Effects
X
n
Students
100
63
163
Clusters
18
14
32
+
NOTES: ** p < 0.01, * p < 0.05, p < 0.10. Standard errors clustered within class section
by year and teacher and reported in parentheses. Benjamini-Hochberg adjusted p-values
reported below standard errors.
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Appendix D
Table D1: Breakout sessions and speakers at Holocaust conference
Speaker
Institution
2018 Topic
Chad Austin,
Professor, United
Undeniable Proofs—The
JD
States Air Force
Role of Law in Creating a
Academy
Record for History to
Judge
Dr. Andrew
Buchanan, PhD

Sol Factor

Jacqueline
Littlefield

Dr. Dorian
Stuber, PhD

Lance Jones

Laura Pritchard
Dobrin

Teacher, Randolph
High School; PhD
International
Relations, University
of St. Andrews
Lecturer, Kent State
University; Mandel
Fellow, United States
Holocaust Memorial
Museum
Education
Coordinator,
Holocaust and Human
Rights Center of
Maine
Associate Professor,
Hendrix College; PhD,
Cornell University

The Nazi Concentration
Camp
(Konzentrationslager KZ)
System

Adjunct Instructor,
Casper College;
Teacher Fellow,
United States
Holocaust Memorial
Museum
Teacher Fellow,
United States
Holocaust Memorial
Museum, Washington,
DC; Master Teacher,
Shoah Foundation,
University of Southern
California

What They Knew and
When They Knew It:
Knowledge of the
Holocaust on the German
Homefront During World
War II
What Germans Knew
about the Holocaust

2019 Topic
The Nazi Doctors
Trials: The Medical
Case of the
Nuremberg
Proceedings
Genocide by Mass
Shooting

When Lady Liberty
Snuffed out Her Welcome
Lamp: The Reasons
Behind America’s Actions
During the Holocaust
The American Public and
the Holocaust—What Did
They Know?

One Week in Holocaust
Diaries

Strangers in Their
Own Land: Jewish
Self-Awareness in
Holocaust Memoirs
Life Unworthy of
Life: From the T-4
Euthanasia Program
to the Aktion
Reinhard Death
Camps
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Table D1 (Cont.)
Speaker
Institution
Lisa Bauman
Teacher, Blue Valley
West High School;
Adjunct Professor,
Baker University;
Teacher Fellow,
United States
Holocaust Memorial
Museum
Dr. David
Associate Professor
Lindquist, PhD Emeritus, Purdue
University Fort
Wayne; Mandel
Teacher Fellow,
United States
Holocaust Memorial
Museum
Dr. Frances F.
Professor Emeritus,
Pilch
United States Air
Force Academy

2018 Topic

2019 Topic
Teenager Diaries
from the Holocaust

Hundreds of Little
Steps: Anti-Jewish
Legislation in the
Third Reich

Life Unworthy of
Life: Advancing the
Myth of Aryan
Supremacy
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Conclusion
Faith-based education and civic value formation continue to be important considerations
in public discourse surrounding education in the United States. Education policy scholars
maintain that in a democratic nation, schools must not only promote academic outcomes, but also
prepare students to become active participants in civil society (Gutmann, 1987; Hirsch, 2009;
Peterson, 2011; Levinson, 2012). While the burden of civic value formation has shifted away
from faith-based schools over time, faith-based schools continue to educate a considerable
portion of all U.S. K-12 students (Private School Enrollment, 2020) and produce favorable civic
outcomes (Wolf, 2007)
This dissertation contributes to knowledge of both faith-based education and civic value
formation. In Chapter 1, I describe the educational priorities and preparation of principals across
different sectors. Using a nationally representative sample of public, Protestant, Catholic, and
private secular school principals, I find systematic evidence of differences in both priorities and
preparation. Protestant school principals are less likely to prioritize students’ vocational
preparation and academic achievement than their public school counterparts. They are also less
likely to attain postbaccalaureate degrees and report training in fiscal management and datadriven decision making than their peers in other sectors.
This chapter has some limitations to consider. First, this chapter is limited to the goals
and areas of training on the High School Longitudinal Study, which is not a comprehensive list
of areas in which principals exercise leadership nor of the goals that principals may prioritize.
Second, although principals responded to this question on the survey, principals were asked
which educational goals their school’s counseling program emphasizes, which may be a poor
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proxy for what their ideal educational goals are. Finally, this chapter is limited by the fact that
these are self-reports, which are subject to the respondent’s interpretation of goals and priorities.
In Chapter 2, I turn to the question of achievement effects of faith-based schools. Using
applicant-level data from the Louisiana Department of Education and school-level data from the
Private School Universe Study (PSS), I find that schools with a religious affiliation and schools
with specifically a Catholic affiliation have negative ELA effects in the first year of the
evaluation of the Louisiana Scholarship Program that diminish to negligible differences in the
following year. They also have negative math effects in year one that diminish in magnitude but
remain negative and statistically significant in year two. When I test for effect heterogeneity, I do
not find evidence that the effects of faith-based schools are significantly different from the
general LSP effect, suggesting that the negative achievement effects are more strongly related to
general program design, rather than to characteristics of specific types of faith-based schools.
This chapter is also subject to some limitations. First, the PSS is a sample of convenience,
and school’s religious affiliation was missing for about 7% of the analytic sample. It is possible
that systematic patterns of missing data may bias results. Second, schools chose whether or not
to participate in the Louisiana Scholarship Program (LSP). Other analysis finds evidence
suggesting that the regulatory nature of the program’s design may have dissuaded a
representative sample of faith-based schools from participating in the program (Sude et al., 2018;
DeAngelis et al., 2019a, 2019b; Mills & Wolf, 2019). The analysis in this chapter provides
evidence of the faith-based schools in the analytic sample, which may not generalize to all faithbased schools.
In Chapter 3, I evaluate a Holocaust education intervention for its effects on students’
civic values. I recruited nearly 200 students from three local high schools and randomly assigned

187
students to treatment and control conditions. Treatment group students could attend an annual
Holocaust education conference, which gave students the opportunity to hear directly from a
Holocaust survivor and to attend breakout sessions led by subject-matter experts. I find evidence
that the conference increased students’ historical knowledge of the Holocaust as well as their
upstander efficacy.
This chapter had three key limitations. First, although this study’s experimental design
provides theoretical assurance of strong internal validity, it may suffer from poor external
validity. By volunteering to participate in this study, participants demonstrate a propensity
towards Holocaust education, civics, or both, and thus the study’s findings may not generalize to
other students. Second, the study relies on students’ self-reports of civic values rather than
revealed changes in behaviors and is therefore subject to social desirability bias. The final
concern is one of multiple comparisons. This concern is mitigated by the Benjamini-Hochberg
adjusted p-values, which strengthen the study’s finding on upstander efficacy.
Despite the limitations of the three chapters, the findings of this dissertation have
important policy implications. The first two chapters provide evidence that faith-based schools
are concerned with more than just test scores. The first chapter provides evidence that principals
in different educational sectors establish diverging priorities for their schools. Principals of faithbased schools were less likely than their secular counterparts to list “student achievement” as a
primary goal. When evaluated on test score effects, Catholic schools in the LSP produced
negative results initially. Yet parents nonetheless chose to enroll their children in these schools,
perhaps because they were nurturing other key elements of their child’s “whole person.” If
diversifying goals for schools is desirable, policymakers may want to consider laws that increase
access to faith-based schools through funding.
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Diversifying educational goals may have costs to student achievement. The second
chapter provides evidence that faith-based schools may have negative achievement effects but
does not detect evidence of effect heterogeneity by religious affiliation. Thus, while it is possible
there is an achievement cost associated with increasing access to faith-based schools, this
evidence suggests that the learning loss was associated with general program design. In the
absence of evidence that faith-based schools have different achievement effects than secular
private schools, deference should be given to parents when choosing an education for their
children.
Finally, the third chapter provides evidence that students’ civic values are malleable.
Policymakers may consider the role that Holocaust education can play in a more general civics
education. However, this finding also raises an important question. Given the trend to segregate
value formation and public education, a trend that culminated in the removal of prayer (Engel v.
Vitale, 1962) and Bible reading (Abington School District v. Schempp, 1963) in public schools,
policymakers may consider whether it is desirable or even possible to separate education and
value formation. If a dissociation is not possible and education inevitably shapes students’
values, policymakers should consider whether a compulsory system of education in districtassigned schools is democratically appropriate.
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